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The Keatley Creek site is a large, winter housepit village located on the Canadian
Plateau in British Columbia, Canada. Past research and more recent excavations
conducted by the University of Montana in 1999,2001, and 2002 have focused on
Housepit 7, one of the largest housepit features within the village core. Two models have
been developed that attempt to explain the emergence of large, aggregated villages like
Keatley Creek.
The more established aggrandizer model suggests that such villages, with their attendant
socioeconomic complexity, emerged as a result of a strong, sustained focus on plentiful
and highly predictable salmon runs in the Mid-Fraser River. Individuals desiring
elevated status and power manipulated surplus salmon for their benefit, which resulted in
the early rise of inequality and ranking on the individual and household levels, as well as
differential access to resources. These hallmarks of complexity arose during the late
Shuswap Horizon (ca.3500-2400 B.P.) and remained stable until the abandonment of the
village.
A second, alternative model asserts that the changing environment played a more active
role in the evolution of cultural structures and subsequent emergence of socioeconomic
complexity at Keatley Creek. Building upon an earlier established foundation,
socioeconomic complexity did not fully develop until the early Kamloops Horizon (ca.
1200-200 B.P.), and under drought conditions. Local resource shortages, intense
competition, and the use of new technologies resulted in pronounced inequality, ranking,
and differential access to resources late at the Keatley Creek site. This model is dynamic,
and suggests people responded directly to changing environmental conditions.
In order to test these two propositions, this research analyzes lithic artifacts and raw
materials excavated from Housepit 7 of the Keatley Creek site by the University of
Montana. Lithic technology is placed within organizational and functional frameworks,
and plotted along a new Housepit 7 timeline that spans the period of approximately 1815
B.P. to village abandonment at 800 B.P. These organizational and functional lithic data
demonstrate that logistical mobility increased over time as subsistence shifted to a
stronger focus on terrestrial resources, patterns of which peaked during the latest
occupation phases of Housepit 7. Prestige-associated lithic raw material and prestige
item fi-equencies and diversity are also greatest late in the life of the house. These
implications of lithic use and discard meet those predicted under the alternative,
evolutionary model of emergent socioeconomic complexity
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CHAPTER ONE:
INTRODUCTION
The Keatley Creek site (EeRl 7) is one of the largest known winter housepit
villages in the Mid-Fraser area of British Columbia, Canada (Figures 2-1 and 2-2). Not
only is the village itself extensive, but many of the houses that comprise it are also
unusually large. The anomalous size of this site and its component housepit features
made it very appealing to archaeologist Brian Hayden (2000c). At the outset, Hayden
had the simple goal of trying to understand why the housepits of Keatley Creek were so
abnormally large. However, subsequent research revealed that this issue was not as
simple to address as originally thought, and a whole host of additional questions and
study were spurred from this first inquiry.
Based on many years of work at the Keatley Creek site, and at the large Housepit
7 in particular, Hayden (1997,2000a, 2000b) has come to believe that the aggregated
village emerged during the Shuswap Horizon (3500-2400 B.P.) and exhibited significant
socioeconomic complexity fi-om this time onward, until the village was abandoned at
approximately 800 B.P. However, more recent work conducted by William C. Prentiss
and colleagues (Lenert 2001; Prentiss et al. 2000,2002, 2003a, 2004) at Keatley Creek,
has resulted in a new chronology for Housepit 7 and the entire site. He argues that the
densest aggregation of the village did not occur until after 1800 B.P., and socioeconomic
complexity described by Hayden did not take hold until after 1100 B.P. (Prentiss et al.
2004).
Years of excavation and research conducted by both Hayden and Prentiss have
thus resulted in two contrasting models of prehistoric village occupation and the rise of
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socioeconomic complexity at Keatley Creek. The intent of this research is to test these
models through varied analytical examinations of lithic data from Housepit 7.
RESEARCH PROBLEM
Issues surrounding the rise of complex hunter-gatherer societies, while at one time
largely ignored, have been the subject of intense archaeological interest and debate over
the last 15 to 20 years (Arnold 1996). A number of models, dependant upon a variety of
"causes, consequences, correlates and conditions", have been developed in an effort to
explain the emergence of complex hunter-gatherers in various parts of the world (Arnold
1996:95). For the Mid-Fraser area and the Keatley Creek site, two models have been
proposed to help explain the timing and manner in which socioeconomic complexity
arose (Hayden 1997,2000a; Prentiss et al. 2002,2003a, 2004). The models differ in their
explanations for when and how this occurred, as briefly discussed below. They are
outlined in much more detail in Chapter 3 of this work.
Hayden's (1997:112) more established "aggrandizer model" holds that
complexity emerged as a result of aspiring elites that operated when inexhaustible
supplies of salmon were available and technologies capable of taking advantage of the
plentiful resource were in place and ready for use. Hallmarks of the complexity and
inequality that eventually resulted from aggrandizing behavior at Keatley Creek include
dense settlement, ranking, intensification of salmon, and considerable exchange, all of
which characterize the "Classic Lillooet" period described by Hayden (1997,2000b).
This pattern emerged between 3000 and 2300 B.P., a time of ideal environmental
conditions of the Neoglacial climatic episode, when resources like salmon and roots were
plentiful (Chatters 1998). Central to this model are the early rise of complexity at
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Keatley Creek and the stability of the pattern throughout the life of the village.
Continual, strong reliance on salmon was the rule as aggrandizers used surpluses of the
abundant resource to build-up their power-base and status.
In the second, alternative model, socioeconomic complexity developed over three
phases at Keatley Creek. Under this "evolutionary" model, groups with a reliance on
aquatic resources packed into the Mid-Fraser area in order to access substantial salmon
runs that remained plentiful there, but were reduced in numbers elsewhere on the Plateau
due to drought conditions (Prentiss et al. 2004). This process occurred twice at 18001500 B.P. and 1100-700 B P., which coincides with two periods of drought separated by
a brief interval of cooler and wetter climate conditions (Prentiss et al. 2004). When
drought conditions took hold for the second time, the initial aggregation provided the
adaptive structure for a new cultural mechanism to develop. Within the context of
substantial local resource shortages, increased territoriality, and new technologies,
significant individual and household competition occurred (Prentiss et al. 2004). The end
result was characterized by all the elements of Hayden's (1997, 2000b) Classic Lillooet
period at Keatley Creek. The key element of the evolutionary model is the late rise of
socioeconomic complexity at Keatley Creek, which peaked between 1100-700 B.P. just
prior to abandonment of the village. It is also more dynamic, and does not involve the
stability of adaptation described by Hayden's (1997) model.
This research tests both the aggrandizer and evolutionary models with recently
excavated lithic data from Housepit 7. These data are considered within the framework
of the housepit's timeline, as derived from recently published radiocarbon dates (Prentiss
et al. 2003b). In so doing, patterns of lithic production, use, and discard are observable
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over time. Implications of these patterns are then extended to the models' arguments for
the emergence of socioeconomic complexity.
RESEARCH GOALS
Both the aggrandizer and evolutionary propositions present convincing
arguments, and the goal is to evaluate which one is best supported by the organization
and function of Housepit 7 lithic tools, as well as household rates of lithic raw material
and prestige item use. In this work, I conduct five individual analyses using data
obtained during the University of Montana's 1999, 2001, and 2002 excavations at
Housepit 7. The models' predictions for lithic use and discard are addressed, and
depending on the results of the analyses, aid in determining which of the two is best
supported by the Housepit 7 lithic data. The implications of these analyses are extended
to, and discussed within, the larger context of the supported model. Thus, a lithic line of
evidence is developed that helps to substantiate arguments for the emergence of
socioeconomic complexity at the Keatley Creek site.
SIGNIFICANCE OF RESEARCH
The manner in which lithic technology was organized and functioned gives
insight into prehistoric mobility regimes and subsistence strategies (Hayden et al. 1996b,
2000). Rates at which both common and prestige-associated lithic raw materials were
used help infer important facets of social organization, including ownership and control
of lithic sources, status inequality, and exchange (Hayden 1996a, 2000c). The same
holds true for formed lithic prestige items (Hayden 2000c). These more direct
implications of lithic use and discard can be considered within larger models of initial
village aggregation and the emergence of a highly complex society at the Keatley Creek
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site. In this way, a better understanding of village social organization and economics
during prehistory becomes possible.
Central to this research is the Housepit 7 timeline, developed from new
radiocarbon dates and a complete profile of the house (Prentiss et al. 2003b). Each lithic
analysis of this study is based upon, and benefits significantly from, this new record of
Housepit 7. Indeed, without this level of temporal resolution it would be very difficult to
adequately test ideas about Keatley Creek origins and whether cultural adaptations were
static or dynamic through time. With the new Housepit 7 timeline, however, models that
seek to address these issues can now be more rigorously tested with a variety of
archaeological data, including Uthics.
THESIS OUTLINE
This thesis is arranged in the following manner. Chapter 2, Research
Background, provides a setting by which the research problem may be considered.
Chapter 3, Research Methods, outlines in detail the theoretical models to be tested by the
lithic analyses of this study. A discussion of radiocarbon dating at Housepit 7 follows,
along with the analytical and quantification methods utilized in this research. Chapter 4,
Results, presents the outcome of each analysis, and Chapter 5, Discussion, describes the
determination of the supported model and addresses analysis implications within that
model. Chapter 6, Conclusions, summarizes and discusses the significance of the study.
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CHAPTER TWO:
RESEARCH BACKGROUND
This chapter provides a backdrop for the analyses conducted and conclusions
arrived at during the course of this thesis research. It includes overviews of the Keatley
Creek site setting; a brief review of the Plateau paleoenvironmental record; a discussion
of Mid-Fraser cultural chronology; and a description of housepit formation processes
with a particular focus on Housepit 7.
SITE SETTING
The Keatley Creek site is located in the Mid-Fraser area of the Canadian Plateau.
Kroeber (1939:55) describes the Fraser area, which occurs within what he termed the
"Columbia-Fraser Plateau", as being dry when compared to the Columbia Plateau to the
south and having patchy forests mixed with steppe. This description only hints at the
climatic, environmental, and topographic diversity of the Canadian Plateau, all of which
had profound influence on the human populations that lived there (Nelson 1973; Chatters
1998). This section describes the setting of the Keatley Creek site, and also reviews the
paleoenvironmental record of the Plateau area.
The Keatley Creek site is located approximately 25 kilometers upstream from the
modem town of Lillooet in the British Columbia interior, and consists of a total of 119
housepit depressions (Figures 2-1 and 2-2) (Lepofsky et al. 1996). The site sits at the
upper end of a gently sloping terrace roughly 370 meters above, and 1.5 kilometers from,
the Fraser River. The site is bounded by the steep Clear Range to the east and the
Camelsfoot Range to the west (Lepofsky et al. 1996; Ryder 1978). River terraces, such
as the one on which the Keatley Creek site sits, are common topographical features in the
area, and are typically dissected by ravines or broken by scarp slopes (Ryder 1978).
6
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Figure 2-2. Map of Keatley Creek site village core area and local topography (from
Prentiss et al. 2003b, adapted from Hayden 1997).

These landforms were produced through glacial and post-glacial processes such as slopewash and debris flow, and the glacier-shaped landscape at the Keatley Creek site has
remained largely unchanged since its initial occupation (Friele 2000).
Site vegetation consists of various grasses and big sagebrush {Artemisia
menziesii). Overstory on adjacent slopes is composed chiefly of Ponderosa pine (Pinus
Ponderosa) and Douglas fir {Pseudotsuga menziesii) (Lepofsky et al. 1996). Vegetation
in and around the Keatley Creek site reflects the typical gradation of biogeoclimatic
zones in the area, which begins with the Ponderosa Pine and Douglas fir Zones at lower
elevations and terminates at the sub-alpine and alpine vegetation zones (Lepofsky et al.
1996). Available plant food resources are as diverse as the ecological zones, and include
8

berries such as rosehips {Rosa spp.), currants (Ribes spp.), saskatoons {Amelanchier
alnifolia), root crops such as balsamroot (Balsamorhiza sagittata), and several types of
lilies (Lepofsky et al. 1996).
Besides plant foods, a number of riverine and terrestrial species could be procured
close to the site. These include, but are not limited to, salmon {Oncorhynchus spp.), deer
(Odocoileus spp.), bighorn sheep (Ovis Canadensis), moose {Alces alces), rabbit (Lepus),
black bear (Ursus americanus), and several species of game birds. Elk once roamed the
area but disappeared by 1850, and caribou may have also been present in the more distant
past (Alexander 1992). Overall, the Keatley Creek site setting was ideal for accessing a
variety of riverine, faunal, and plant subsistence resources. The topography of the
location was also ideal, as it likely provided protection against brutal winter weather and
offered a reliable source of water in Keatley Creek itself (Friele 2000).
PLATEAU PALEOENVIRONMENTAL RECORD
Just as the landscape, flora, and fauna are dynamic around the Keatley Creek site,
so is the paleoenvironmental record of the Plateau region. While climates went through
constant change, Chatters (1998) has noted that pronounced shifts in environmental
conditions occurred at approximately 9500-9000 B.P.; 6500-6300 B.P.; 4500 B.P.; and
2800-2000 B P. It should be noted that Chatters' (1998) and Chatters and Pokotylo's
(1998) environmental records of the greater Plateau area are utilized in this summary,
since none have been compiled to date that are specific to the Keatley Creek site locale.
11000 to 9500 B P.
This early Holocene period was marked by a dry, warm climate, as suggested by
fossil wood and pollen counts that indicate higher timberlines and summertime
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temperatures (Chatters 1998). Forests largely comprised of Douglas fir were restricted to
higher elevations, while grasses and other plants common to steppe-like environments
populated lower elevations. The faunal record is indicative of the dominant steppe
environment, and comprised elk, bison, deer, mountain sheep and pronghom (Chatters
1998). Limited evidence suggests that at least some anadromous fish runs may have
occurred in the Fraser River at this time. Geologically, the mid to latter portion of this
period witnessed the Fraser River continually cutting through a massive amount of
sediment and gravel previously deposited by glaciers, which had filled the Fraser Valley
to a depth of 300 meters or more (Chatters 1998; Hayden 1997).
9500 to 6400 B P.
During the period of 9500 to 6400 B.P., the northern reaches of the Plateau
experienced the expansion downward of lower elevation forests (Chatters 1998).
Evidence from the northern and southern Plateau indicates a shift from continental to
maritime climate patterns during this period (Chatters 1998). After 8000 B P. conditions
generally became drier, although there are indications for a few short, wet periods. This
interval saw an increase in the frequency of cedar and a decrease in Douglas fir in the
forests of the Fraser Canyon (Chatters 1998). The climate was beneficial for the growth
of root crops such as balsam root, biscuitroot, and camas (Chatters and Pokotylo 1998).
In terms of fauna, ungulate populations appear to have increased, particularly deer
(Chatters 1998).
6400 to 4500 BP.
A general cooling characterized this middle Holocene period, as forests moved
lower in elevation and their grass understory all but vanished (Chatters 1998). In
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conjunction with this cooler climate, moisture increased once again between 5400 and
5000 B.P., which spelled an end to more open forests and grasslands on the northern
Plateau (Chatters 1998). While conditions at the beginning of the period were less than
ideal for anadromous fish productivity, there are indications that the situation improved
near its end on the Fraser, as slightly cooler water and a later freshet allowed salmon runs
to develop. Nevertheless, evidence for the intensive use of salmon and their storage is
lacking (Chatters and Pokotylo 1998).
4500 to 2800 B P.
During the initial portion of this period, a rapid shift to cooler temperatures
occurred in tandem with higher levels of moisture. The Douglas fir forests responded by
expanding to their greatest extent on the northern Plateau (Chatters 1998). Cold summer
and winter temperatures resulted in low environmental productivity, which caused a
decline in deer and elk populations. However, mountain sheep, mountain goats, and
caribou populations may have prospered under the conditions and counteracted
diminished deer and elk numbers (Chatters 1998). Also, the northern Plateau climate of
this period appeared to have resulted in water conditions conducive to highly productive
but succinct salmon runs (Chatters 1998).
After 2800 BP.
The early part of this period was distinguished by a general warming trend and a
decrease in moisture. Contemporary vegetation patterns emerged and grasses made their
way onto dry slopes (Chatters 1998). Forests began to open up again, and subalpine
biotic zones climbed in elevation (Chatters and Pokotylo 1998). Open forests and their
attendant larger edge areas, coupled with a warmer, more productive climate, benefited a
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variety of animal species and increased their populations (Chatters 1998). In addition,
warm, dry conditions resulted in elevated fire frequencies on the Plateau between 2400
and 1300 B.P., which also created favorable conditions for game (Hallett et al. 2003;
Chatters 1998). According to Hayden (2000a), the initial aggregation of the Keatley
Creek site likely occurred at the beginning of this time period.
For the last 2,000 years on the Plateau, there are relatively few indications of a
major climate change (Chatters 1998; Chatters and Pokotylo 1998). However, subtle
changes occurred, and their effects on the environment of the Plateau region can be
discerned. The Little Climatic Optimum increased worldwide temperatures between
1400 and 700 B P., and drought conditions prevailed, as attested by the increase in fire
frequencies across the Plateau between 900 and 700 B.P. (Hallett et al. 2003). Increased
flooding events on the Columbia River between 1000 and 700 B.P. also document a
decrease in vegetation cover and warmer winters (Chatters 1998). Another climatic shift,
known as the Little Ice Age, took place between 600 and 100 B.P., and caused the
advancement of high mountain glaciers world-wide (Chatters 1998). However, due to
insufficient research there is little direct evidence of this climate shift on the Canadian
Plateau.
CULTURAL CHRONOLOGY
The cultural chronology of the Canadian Plateau is pertinent to this research.
While a complete chronology is presented from 12000 to 200 B.P., the greatest emphasis
is given to the Late Period (3500 to 200 B.P.) and its various horizons since these are the
periods that are directly germane to this study. In addition, the focus of the chronology is
on the Mid-Fraser division of the Canadian Plateau culture area because this is where the
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Keatley Creek site is located. The lithic technological characteristics of each period,
horizon, and phase are emphasized since lithics are the subject of this thesis research.
CANADIAN PLATEAU CULTURE AREA
The Canadian Plateau culture area is located almost wholly within the confines of
British Columbia, Canada. It is bounded on the west by the Coast Range and on the east
by the Cariboo and Columbia Mountains. Its northern termination lies at approximately
53° 30' North latitude, and the bulk of the area occurs within the Fraser River drainage
(Pokotylo and Mitchell 1998; Richards and Rousseau 1987). The region has an
approximate area of 232,500 square kilometers (Richards and Rousseau 1987). The
Canadian Plateau culture area is divided into numerous smaller regions and includes the
Mid-Fraser River area, the primary interest of this studySpecific environmental, topographical, and paleoenvironmental characteristics of
the Mid-Fraser region have been addressed in the preceding sections of this chapter.
Suffice it to say that the Mid-Fraser area can be defined as being located between the
Camelsfoot Range on the west and the Clear Range to the east. It covers Fraser Valley
lands between Big Bar and Lytton, British Columbia (Prentiss et al. 2000).
MID-FRASER CULTURAL CHRONOLOGY
The Mid-Fraser cultural chronology relies heavily on syntheses provided by
Pokotylo and Mitchell (1998), Stryd and Rousseau (1996), and Richards and Rousseau
(1987). The major defining characteristics of each period, phase, and horizon are briefly
discussed, followed by their manifestations at the Keatley Creek site.
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EARLY PERIOD: 11000 TO 7000 B P.
Few Early Period archaeological sites have been identified on the Plateau, despite
the fact that the area was ice-free and presumably able to support human populations after
11000 B.P. (Pokotylo and Mitchell 1998). While isolated projectile points appearing to
be from the Piano, Western Fluted Point, Early Stemmed Point, and other traditions have
been identified on the Plateau, none have been found within dated deposits (Rousseau
1993; Pokotylo and Mitchell 1998). As such, considerable debate surrounds the
interpretation of what their presence on the Plateau may actually represent.
Despite the limited Early Period archaeological record, some data from this period
are available from the Gore Creek "burial" site (Fladmark 1982; Pokotylo and Mitchell
1998). Identified near the town of Kamloops in the South Thompson River Valley
beneath layers of silt and volcanic tephra, the burial consists of the postcranial remains of
a young adult male that are thought to come to rest as a result of accidental burial by a
flash flood or mudflow (Fladmark 1982; Pokotylo and Mitchell 1998). No artifacts were
identified with the remains, but radiocarbon dating of the tephra layers above the remains
gave a date of roughly 8500 B.P. Stable carbon isotope analysis of the skeletal remains is
suggestive of a diet low in salmon and fairly rich in terrestrial resources (Fladmark 1982;
Pokotylo and Mitchell 1998). If such a diet is representative of Early Period populations
in general, locations of Early Period sites may well be in highland areas where access to
game such as deer and sheep would have been readily available (Prentiss et al. 1999).
The intense focus of archaeologists on housepits within the river valleys and drainage
bottoms of the Mid-Fraser may partially explain the limited information about the Early
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Period (Pokotylo and Mitchell 1998). As for the Keatley Creek site, evidence from the
Early Period has yet to be identified.
MIDDLE PERIOD: 7000 TO 3500 B P.
The Middle Period begins at approximately 7000 B.P. and ends at 3500 B P.
After 4500 B.P., the interval was characterized by cooler, wetter conditions in the MidFraser area (Pokotylo and Mitchell 1998; Stryd and Rousseau 1996). This period is
divided into the Nesikep Tradition, which in turn is broken down into the Early Nesikep
and Lehman Phases. The closing portion of the period is comprised of the Lochnore
Phase (Pokotylo and Mitchell 1998).
Nesikep Tradition: 7000 to 4500 B.P.
The Nesikep Tradition acquired its name from the Nesikep Creek site where it
was first recognized (Sanger 1969:197). The Nesikep Tradition is regarded as a hunting
oriented culture that may have been made up of a mix of earlier fraditions from the region
as climatic conditions began to cool and become wetter (Stryd and Rousseau 1996). In
addition to the extensive use of larger ungulates such as deer and elk, Nesikep peoples
subsisted on rodents, vegetable foods, salmon, steelhead frout, and mollusks (Pokotylo
and Mitchell 1998; Sanger 1969). The Nesikep Tradition is divided into two cultural
phases, the Early Nesikep and Lehman (Pokotylo and Mitchell 1998).
Early Nesikep Phase: 7000 to 6000 B.P.
A total of four sites in the Mid-Fraser and Thompson River valleys contain Early
Nesikep Phase components, including the Nesikep Creek site (EdRk 4), Lehman site
(EdRk 8), Rattlesnake Hill site (EeRh 61), and Fountain site (EdRl 19) (Pokotylo and
Mitchell 1998). The tradition is represented by thin lanceolate, comer-notched, and
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barbed projectile points (Stryd and Rousseau 1996). Early Nesikep points are distinct,
and distinguished by their V-shaped comer notches, straight or convex basal margins,
basal thinning, and basal edge grinding (Pokotylo and Mitchell 1998). Other artifacts
commonly identified in Early Nesikep components include formed unifaces, small oval
formed unifaces, microblades and wedge-shaped microblade cores, antler wedges, ground
rodent incisors, and bone points and needles (Pokotylo and Mitchell 1998; Stryd and
Rousseau 1996). In terms of subsistence, Early Nesikep peoples focused largely on deer
and elk, although salmon, steelhead trout, birds, and freshwater mollusks were also
utilized (Pokotylo and Mitchell 1998). There is no evidence to suggest the intensive use
of salmon during Early Nesikep Phase times.
Lehman Phase: 6000 to 4500 B P.
As with the Early Nesikep Phase, four sites in the Fraser, Thompson and
Highland valleys have major Lehman Phase components, which include the Lehman site.
Rattlesnake Hill site, Oregon Jack Creek site (EdRi 6), and EdQx 42 (Pokotylo and
Mitchell 1998). Key artifacts exclusive to this phase are the pentagon-shaped, obliquely
V-shaped comer and side-notched Lehman projectile points and lanceolate knives that
exhibit straight bases with some cortex (Pokotylo and Mitchell 1998; Stryd and Rousseau
1996). Lehman Phase deposits differ markedly from Early Nesikep components by the
absence of microblade technology. The Lehman Phase lithic assemblage also contains
leaf-shaped knives, thin circular scrapers, and horseshoe-shaped convex end scrapers.
There is also a high incidence of fine to medium grained basalt raw materials in Lehman
Phase components (Pokotylo and Mitchell 1998). Although a few Lehman artifacts are
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unique, many are similar to the Early Nesikep Phase suggesting to some researchers that
the former grew out of the latter (Pokotylo and Mitchell 1998; Stryd and Rousseau 1996).
For subsistence, Lehman peoples hunted deer and elk but also intensively utilized
freshwater mollusks (Pokotylo and Mitchell 1998). Salmon, bird, rabbit, and small
rodents were also consumed. While reliance on anadromous fish may indeed have been
greater during Lehman times when compared to the Early Nesikep Phase, there continues
to be little evidence of intensified use of salmon (Pokotylo and Mitchell 1998).
At the Keatley Creek site, two examples of Lehman Phase artifacts have been
identified, which include two Lehman point fragments. One was recovered from under
the rim of Housepit 5 and the other from under the southwest living floor of Housepit 7
(Hayden 2000a).
Lochnore Phase: 5500 to 3500 B P.
The early portion of the Lochnore Phase overlaps with the Lehman Phase by
approximately 1,000 years, indicating that two different types of adaptive patterns were at
work on the Plateau at the same time and place (Pokotylo and Mitchell 1998).
Suggestions as to what this overlap indicates vary, and range from the idea that Lehman
groups were absorbed into Lochnore (eventually resulting in the initiation of the Plateau
Pithouse Tradition), to a relationship between Lochnore and the Northwest Coast Old
Cordilleran Phase (Richards and Rousseau 1987; Sanger 1969). Others maintain that
Lochnore represents the final phase of the Nesikep Tradition, and see no ancesfral
relationship to the later Shuswap Horizon (Prentiss and Chatters 2003; Prentiss and Kuijt
2004). As in the case of the Lehman-Lochnore overlap, debate also surrounds the
interpretation of the lifeways and subsistence strategies of the Lochnore Phase itself

17

Stryd and Rousseau (1996) maintained that Lochnore is indicative of a river and
forest adaptation which resulted from the movement of Salishan speaking peoples up the
Fraser River corridor to the Northern Plateau from the coast. It has frirther been
suggested that this migration was in response to cooler, wetter conditions and greater
abundance of salmon spurred by the Neoglacial climate shift (Pokotylo and Mitchell
1998). Whatever prompted the migration, Stryd and Rousseau (1996) and Pokotylo and
Mitchell (1998) believed Lochnore Phase people were foragers employing immediatereturn consumption tactics. Lochnore foragers accessed resources via frequent residential
moves and many did not utilize pithouses as residences. At the same time, there are
indications at the Baker site that pithouses and some level of storage were utilized
(Pokotylo and Mitchell 1998). As might be expected, resources exploited by these
Lochnore foragers were broad, and included deer, elk, beaver, snowshoe hare, turtle,
duck, goose, salmon, and freshwater mussel (Pokotylo and Mitchell 1998).
In contrast to the Lochnore forager idea, Hayden (2000a) has argued that this
phase represents the first successful mass harvesting of salmon coupled with the use of
storage technology. This initial pattern, once further developed, would provide the
foundation for the Late Period Plateau Pithouse Tradition. Hayden saw supporting
evidence in the Lochnore housepits at the Baker site and two burials identified near
Clinton, located upsfream from the Keatley Creek site. While admitting that it is
currently impossible to say for certain whether the burials are Lochnore or Lehman in
origin, Hayden (2000a) thought they were indeed Lochnore. Carbon isotope analysis of
the remains revealed a diet in which 40% of the individuals' protein came from salmon.
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Lithic technologies characteristic of the Lochnore Phase include Lochnore sidenotched points, microblades, macroblades, concave-edged endscrapers, leaf-shaped
points, oval bifaces, oval scrapers, end and side scrapers, flake scrapers, edge-battered
pebbles, unifacial pebble choppers, notched pebbles, and leaf-shaped elliptical knives.
The use of nonvitreous basalts and denticulate edge retouch was common (Pokotylo and
Mitchell 1998). At the Keatley Creek site, evidence for this phase is represented by the
recovery of Lochnore point fragments in redeposited contexts of Housepit 5 and under
the southwest portion of the floor of Housepit 7 (Hayden 2000a). More recent
excavations by the University of Montana have identified Lochnore points under the
northwest rim of Housepit 7 (Prentiss et al. 2000).
LATE PERIOD: 3500 TO 200 B P.
The Late Period is divided into three cultural horizons: the Shuswap, Plateau, and
Kamloops (Richards and Rousseau 1987). According to Richards and Rousseau (1987),
these three horizons compose the Plateau Pithouse Tradition, which is characterized by
semi-sedentary, hunter-gatherer, logistically organized populations who were focused to
a great extent on salmon and also utilized pithouses. Hayden (1997, 2000a) believes that
the strong reliance on salmon and storage exhibited during Late Period horizons likely
built upon the pattern initiated during Lochnore times, which eventually resulted in the
construction of large pithouses, the formation of residential corporate groups during late
Shuswap times, and the significant socioeconomic complexity observed at Keatley Creek
As with many issues in Plateau archaeology, opinions vary about the impetus
behind changes in the patterns observed during the Plateau Pithouse Tradition. One view
argues that the Plateau Pithouse Tradition developed as a response to the cooler, wetter
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conditions of the Neoglacial maximum (Pokotylo and Mitchell 1998). This shift in
climate resulted in a reduction in ungulate populations but at the same time fostered an
increase in the availability of salmon. This, in turn, triggered an adaptive response in
Late Period cultures that focused their energy on more readily-available marine resources
like salmon (Kuijt 1989). Alternatively, Prentiss and Chatters (2003) argue that the
Plateau Pithouse Tradition adaptive response was not unique to the Mid-Fraser area but
occurred throughout the Pacific Northwest. This "collector" system (see Binford 1980)
may have been one of many adaptive patterns present at a given time, but it proved to be
the most successful under the climate conditions of the Neoglacial maximum (Prentiss
and Chatters 2003).
Shuswap Horizon: 3500 to 2400 B P.
The first cultural horizon of the Late Period and the Plateau Pithouse Tradition is
the Shuswap Horizon, beginning at 3500 B.P. and lasting until 2400 B.P. (Richards and
Rousseau 1987). As previously described, the Shuswap Horizon represents a collector
type adaptation that came about under cooler, moister conditions. It signifies the first
regular, widespread use of semi-subterranean winter pithouses on the Canadian Plateau
(Richards and Rousseau 1987). Shuswap houses are described as being relatively large,
averaging 10.7 meters in diameter with a maximum diameter up to 16 meters (Richards
and Rousseau 1987). Houses are circular to oval in plan, and usually have no rim
deposits. They are typically flat-bottomed with rectangular-shaped floors, and commonly
have hearths, some internal storage, and cooking pits associated with them (Richards and
Rousseau 1987). The lack of rim accumulations suggests short-term occupations or the
lack of reoccupation (Prentiss et al. 2004). Postholes suggest the presence of internal
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support superstructures, although just how substantial these were depended on the mass
of the roof, which appears to have varied during Shuswap times (Richards and Rousseau
1987).
Shuswap peoples utilized elk, deer, mountain sheep, black bear, numerous species
of small mammals, &esh water mussels, salmon, trout, and various species of birds, but
did not rely on plant resources to any great extent (Richards and Rousseau 1987). It is
difficult to say how important specific species were to the diet, but studies of human bone
have indicated a fairly strong focus on anadromous fish (Prentiss et al. 2004). Richards
and Rousseau (1987) proposed that, based on the lack of Shuswap components identified
in highland areas, subsistence probably centered on the utilization of resources in lowland
areas close to base camps. These base camps were likely moved on a frequent basis in
order to access a broad spectrum of resources, as is indicated by the limited evidence for
storage and the lack of rim deposits at Shuswap housepits (Prentiss et al. 2004).
When compared to later horizons, Shuswap technology is somewhat simplified in
terms of "composition, workmanship, and technological sophistication" (Richards and
Rousseau 1987:27). This, however, may have more to do with the tendency to procure
and utilize local, poor-quality lithic raw materials than any lack of ability to produce
more refined tools. Shuswap projectile points exhibit considerable morphological
variation, but in general are lanceolate and/or triangular in shape. Their length and width
may be indicative of their use on thrusting spears or atlatl darts (Richards and Rousseau
1987). Other artifact types identified in Shuswap deposits include key-shaped uni faces
and bifaces, small endscrapers, split cobble tools, and numerous unifacial and bifacial
flakes (Richards and Rousseau 1987). With the exception of projectile points, Shuswap
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chipped-stone tools occur in low frequencies. Microblades and ground stone artifacts are
present but relatively uncommon (Richards and Rousseau 1987).
At Keatley Creek, Hayden (2000a) saw the Shuswap Horizon as marking the
beginning of socioeconomic complexity, complete with; 1) the fiill occupation of the
Keatley core area, 2) the founding of residential corporate groups that would eventually
own and control prime fishing and other resource acquisition locales, 3) long-distance
trade, and 4) a strong emphasis on the use and storage of salmon. The possible Lochnore
housepits of the Baker site and the Clinton burials were the foundation for the emergence
of large aggregated villages during Shuswap times (Hayden 2000a). Shuswap points
identified at the base of undisturbed rim deposits from large houses are cited as
supporting evidence (Hayden 2000a). Also, because these rim deposits show no
indication of disturbance or redeposition, house size during Shuswap times is the same as
that observed during later horizons (Hayden 2000a). Unchanging lithic procurement
patterns and prestige items that may indicate inequality and long-distance trade with the
southern Northwest Coast also represent the beginning of Hayden's big-village pattern,
which is characterized by unusually large residential housepit structures and dense,
aggregated villages (Hayden 1997; Richards and Rousseau 1987). However, there are
some problems with the Shuswap evidence. For example, the housepits of the Baker site
are somewhat anomalous compared to other Lochnore sites, and research of Shuswap
households and burials offer little evidence for status inequality (Prentiss et al. 2004).
Plateau Horizon: 2400 to 1200 B P.
The Plateau Horizon represents the second period of the Plateau Pithouse
Tradition, and spans the period from approximately 2400 to 1200 B.P. (Richards and
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Rousseau 1987). The beginning of the Plateau Horizon saw a shift from the cool and wet
conditions of the Neoglacial (during Lochnore and Shuswap times) to warmer, drier
conditions quite similar to those of the modem Plateau climate (Richards and Rousseau
1987; Chatters 1998). In physical form, Plateau housepits are circular to oval in plan,
similar to those of the Shuswap Horizon, and tend to lack rim deposits. Central hearths,
cooking and storage pits, steep walls, and flat floors all define the Plateau housepit
(Richards and Rousseau 1987). Differing slightly from Shuswap times, postholes
indicate the use of heavier timbers and a more robust superstructure for the dwelling,
indicating heavy earthen roofs and an overall structure similar to historical descriptions
(Teit 1900,1906). While Plateau housepit clusters increased in size, the houses
themselves seem to have decreased in size when compared to those of the Shuswap
period (Richards and Rousseau 1987). Exceptions to this general rule of thumb are
housepits at Keatley Creek, where, according to Hayden (2000a), large houses were
occupied during the Plateau Horizon and some increased in size during this time period.
When it comes to Plateau subsistence, information is sparse. However, it is
known that deer, elk, several species of small mammals, salmon, non-anadromous fish,
fresh water mussels, birds, and an array of plant resources were consumed (Richards and
Rousseau 1987). The importance of these resources varied temporally and spatially, but
the overall approach to subsistence and settlement during the Plateau mesh well with
Binford's (1980) collector strategy. A recent study of Housepit 7 faunal remains suggests
the household had a salmon-focused diet during the Plateau Horizon (Bums 2004).
When compared to Shuswap chipped-stone artifacts. Plateau lithic technology
shows a marked increase in craftsmanship, which may signify the extensive use of high
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quality raw materials obtained from distant sources, likely through trade and exchange
(Richards and Rousseau 1987). Projectile points are less variable in form, and are
typically bilaterally-barbed with comer or basal notching (Richards and Rousseau 1987).
Two size groups of points are representative of the Plateau Horizon, and presumably
functioned in different ways. The larger ones are indicative of use on atlatl darts, and the
smaller points, which appeared between 1700 and 1500 B.P., signify the use of bow and
arrow technology (Richards and Rousseau 1987). The frequency of endscrapers and keyshaped unifaces and bifaces increases during the Plateau Horizon, although similar to
Shuswap times, unformed unifacial and bifacial flake tools remain prominent (Richards
and Rousseau 1987). Ground stone sculpture and tools are rare in most places during the
Plateau, with the possible exception of the Mid-Fraser area by roughly 1900 B P.
Hayden (2000a) noted that early evidence for socioeconomic complexity on the
Plateau may be apparent during the Lochnore phase, but he maintained that it was
certainly represented by late Shuswap times at Keatley Creek, and the pattern only
became stronger during the Plateau Horizon. As previously discussed, the general
decrease in housepit size observed during the Plateau at many locales is not apparent at
Keatley, as the large dwellings were continuously occupied throughout the horizon.
Hayden (2000a) also observed that the Keatley Creek village expanded to its greatest
physical size and population during the Plateau, and smaller houses were added along the
site's periphery suggesting a milieu of socioeconomically diverse households. A
postulated increase in the frequency of prestige items indicates greater status inequality as
well as increased trade with the coast. The analysis of human burials near Lillooet
indicates a 60% protein contribution from salmon to the diet (Hayden 2000a). According
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to Hayden (2000a), these various lines of evidence suggest the highest level of
socioeconomic complexity yet observed during the prehistoric occupation of Keatley
Creek.
Differing from Hayden's views are those of Richards and Rousseau (1987) and
Fladmark (1982), who see social complexity and the big village pattern as emerging
during the late Plateau Horizon. This view is based partly on Fladmark's (1982:131)
plotting of Plateau radiocarbon dates, which indicated a "marked peak of cultural
deposition about 1,000—1,500 B.P. in the interior, perhaps indicating some kind of
climax in the number and size of pit-house settlements at this time." In testing
Fladmark's ideas, Richards and Rousseau (1987) took it a step further by separating out
Mid-Fraser dates from the rest of the Plateau interior, and found that they were indeed
concentrated between 1000 and 1500 B.P.
Kamloops Horizon: 1200 to 200 B.P.
The Kamloops Horizon represents the final cultural horizon on the Canadian
Plateau. During this time period, there was a continuation of the collector system, and a
reliance on storage (noted for the Plateau Horizon), and an increase in salmon
consumption, hi these and other respects, the Kamloops Horizon gives a sfrong
representation of Hayden's (2000a) Classic Lillooet period at Keatley Creek. Before
addressing its manifestations at Keatley, some of the defining Kamloops characteristics
should be discussed.
Large housepits continued to be used during Kamloops times, but they also tend
to show significant variation in size (Pokotylo and Mitchell 1998; Richards and Rousseau
1987). Excavated Kamloops housepits range between 5 and 12 meters in diameter, and
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may vary in shape from oval or circular to rectangular or square. They typically exhibit
substantial rim deposits (Pokotylo and Mitchell 1998; Richards and Rousseau 1987).
Posthole evidence and roof deposits indicate many Kamloops dwellings, particularly the
rectangular and square-shaped ones, may have had lighter roofs and by extension more
gracile superstructures (Richards and Rousseau 1987). However, the same is not
indicated for round or circular housepits of the horizon. Cooking and storage pits are
commonly found within Kamloops houses. Larger storage pits are also located outside
houses and, when exclusively present, tend to occur in sites adjacent to water courses or
standing bodies of water (Richards and Rousseau 1987).
As noted, a collector system was utilized for subsistence during Kamloops times,
and salmon became increasingly important, contributing as much as 60% of protein to the
diet (Richards and Rousseau 1987). Root crops were also gathered and hunting of small
and big game was undertaken (Richards and Rousseau 1987). The latter endeavor was
achieved primarily through a strong reliance on the bow and arrow, as indicated by the
remains of such technology in Kamloops deposits.
The hallmark of the horizon's lithic technology is the small Kamloops sidenotched projectile point. In addition to narrow side-notching, the points are triangular in
shape, and have basal margins that ranged from convex to concave (Richards and
Rousseau 1987). Points of similar morphology, but larger, indicate continued use of
atlatl and/or thrusting spears (Hayden 2000a; Richards and Rousseau 1987). Other
common lithic tools include pentagon-shaped bifaces and knives. Most formed tools
exhibit good craftsmanship but are smaller in size when compared to their Plateau
counterparts. Microblade technology is absent from Kamloops deposits. Ground stone
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artifacts were produced from slate, nephrite, and steatite, and seem to become more
common during this horizon (Richards and Rousseau 1987).
Hayden (2000a) has estimated that the Keatley Creek site was abandoned at
approximately 1100 B.P., leaving only 100 years of occupation during the Kamloops
Horizon. Others believe the site was abandoned later, at approximately 800 B.P.
(Prentiss et al. 2003b). Lithic indicators of Keatley Kamloops occupation amount to only
a few small multi-notch projectile points identified at the site's periphery and in a cache
pit. Hayden (2000a) maintained that large houses retained their size as well as their
social and economic status within the community during the Kamloops horizon while at
the same time the frequency of smaller houses declined. Potential explanations range
fi-om decreased populations to socioeconomic factors to climatic influence, but Hayden
(2000a) has also noted that the low fi-equency of small houses could simply be a result of
the short duration of the Kamloops occupation at Keatley Creek. Once the site was
abandoned, there is little to suggest pithouses at the core were reoccupied. However, use
of houses at the site's margins did occur during historic times (200-50 B.P.), and
evidence indicates minimal short-term camping within some of the housepit depressions
(Hayden 2000a).
HOUSEPIT FORMATION PROCESSES
This section discusses the formation processes involved in the construction of
subterranean winter pithouses used at Keatley Creek. This consideration is essential in
order to understand and interpret housepit deposits. In his ethnography of the Thompson
and Lillooet Indians, Teit (1900, 1906) described in detail how pithouses were erected
and maintained. These and other ethnographic accounts provide researchers with
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valuable insights into the formation and character of housepits, and their component
floor, roof, and rim deposits.
Construction of winter pithouses typically began with the excavation of a pit into
loose soil. House size usually depended on the number of people that would be living
within the structure once it was built (Teit 1900). The initial footprint of the pithouse
was established through the use of two segments of bark rope knotted twenty to forty feet
from one end. These would be laid across one another at right angles, the center point
being determined by eye, and the center and end points of each rope were then marked
with stakes (Teit 1900). A circle connecting the outer four stakes was sketched in the soil
to form the outer boundary of the new pithouse, and actual excavation of the pit could
then begin. Digging sticks and wooden scrapers were used for digging, and this work
was typically the women's responsibility (Teit 1900). Soil was deposited into baskets,
which was then dumped at close proximity to the pit for later use in covering the roof of
the dwelling.
Once the pit had been excavated, the wood materials to be used in the frame and
roof of the house were cut, usually with "wedges, hammers, and stone adzes" (Teit
1900:192), and transported to the house location. The length of heavy green timbers,
used for the upright supports of the house, were dependent on the size of dwelling to be
constructed, and was usually first determined by eye and then measured via bark ropes
(Teit 1900). Smaller poles were employed to construct the roof. With the frame and roof
materials at the house location, construction began by placing four large support timbers
vertically (but at slight angles) within the excavated pit to a depth of roughly 15 inches
(Teit 1900). These supports were notched at their tops so they could hold four main
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rafters while the bottom ends were buried in the ground just outside of the excavated pit.
These main rafters ran at an angle from the ground to the vertical supports, where they
were attached to the latter with willow bark, and then continued beyond the supports for a
short distance. The main rafters did not meet at the center so that a hole was left, which,
after being framed by heavier timbers, provided light, access to the house, and a
smokehole (Teit 1900). Additional side rafters were installed, which were buried in the
ground at the outside edge of the pit and run at angles to meet the main rafters where the
latter met the primary supports (Figure 2-3). With this superstructure in place,
construction of the roof itself could begin.
Small poles were first tied horizontally to the main and side rafters, from the
ground up to the entrance of the house (Teit 1900). A second layer of tightly spaced
poles were added on top of and roughly perpendicular to the first supporting layer of
poles, and ran from the ground to the entrance, main rafters, and side rafters (Teit 1900).
To complete formal construction the entire roof was covered with pine needles, dry
grasses, and soil, and a large notched log was placed through the opening in the roof in
order to provide access to the house. Such houses were occupied during the winter
months, from December until early March (Teit 1900), and lasted for roughly twenty
years until wood rot or infestation by various pests necessitated abandonment or
reconstruction (Alexander 2000).
If it was decided that a house was to be rebuilt in the same location, the old one
was usually burned to the ground. Prior to burning, any materials that could be salvaged
from the old house were removed (Alexander 2000). The dismantling and burning work
was typically conducted in the spring, and upon return to the winter village in the fall, the
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Figure 2-3. Profile and plan-view of pithouse
(adapted from Teit 1900).

remains of the old pithouse were excavated from the original depression and deposited
around its rim. The remains deposited around the edge of the pit consisted not only of the
unsalvageable structural remains, but of floor sediments and detritus deposited onto the
floor, as well as refuse dumped onto the roof during the previous occupation of the
dwelling (Hayden 1997). A new frame and roof were then constructed, and the jumble of
material deposited on the rim during clearing operations was either re-deposited on the
new roof or remained in place on the rim (Hayden 1997). If a house was to be
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permanently abandoned it was often left to decay, leaving behind a layer of collapsed
roof material on top of the final floor. This pattern of occupation, deconstruction,
reconstruction, and final abandonment of pithouses resulted in the formation of the
numerous housepit rims that compose the Keatley Creek site today (Figure 2-4). While
the record within these rims is exceedingly complex, it is one ft-om which details about
the past can be teased. By understanding housepit formation processes, the identification
of floor, roof, and rim deposits of housepits becomes possible. This, in turn, has allowed
researchers to address a host of issues surrounding prehistoric society and economy in the
Mid-Fraser area of British Columbia.
Hayden (1997) was able to identify several relatively reliable markers of floor
deposits in the housepits of Keatley Creek. In terms of sediments, floor strata are
typically dark due to the presence of organics and trampled charcoal. They are usually
composed of the same glacial till that underlies them. Silt present in floor deposits
betrays their origin as it is similar to that found in the sterile till below. At the same time,
when compared to roof deposits, floors have lesser amounts of gravel, suggesting the
latter were being swept clear or that silt was entering the pithouse via wind or through the
roof (Hayden 1997). Few charred remains have been identified within the postholes of
floor deposits, indicating that the large support timbers were typically salvaged prior to
burning the roof (Hayden 1997). At Keatley, the bulk of excavated housepits show a thin
layer of charcoal over floor deposits, indicating that most of them had been burned rather
than being left to decay and collapse upon abandonment (Hayden 1997). As for artifacts,
relatively few prestige items and complete tools are identified in floor deposits. Of those
that do remain, little weathering is evident due to their location within the house. The
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scarcity of prestige items is thought to be due in part to their burial with high status
individuals. However, the low frequency of complete artifacts in general, coupled with
the pattern of burning that seems to have taken place, suggested to Hayden (1997) a
systematic, unhurried abandonment of houses where important or valuable items and
tools were retained by their occupants. Floor deposits at Keatley typically retain
projectile points from the final occupation, indicating that floors from previous
occupations were cleaned quite well and material was dumped on the pithouse rim
(Hayden 1997).
In confrast to the low amount of gravel in floors, roof deposits are marked by high
gravel content suggesting they are composed largely of the underlying glacial till
(Hayden 1997). Sediments range in color from black to brown, which is attributed to the
deposition of organic waste on the roof Bone refuse and lithic debitage are also
commonly present in roof deposits. The manner in which these materials came to rest on
the roof was initially an open question. However a number of analyses of stone tools
revealed that lithic materials were likely dumped directly onto the roof after a house
cleaning or during pithouse reconstruction (Hayden 1997). Re-roofing activities also
help to explain the uniform character of roof-like sediments, hi addition to dumping and
reconstruction events, analysis of lithic tools in roof deposits indicate that some
specialized activities were carried out on the roof during the active life of the house
(Hayden 1997). When considering organic and bone material, it is assumed that direct
dumping and pithouse reconstruction processes resulted in their placement within roof
deposits as well, although decay, bioturbation, reconstruction, and trampling have
combined to reduce their overall frequency.
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The rim deposits of small houses seem identical to roof deposits while those of
large houses like Housepit 7 are somewhat different. Rim sediments contained specific,
finite deposits of organic materials, till, charcoal, and gravel, suggesting dump events
onto the rim during use and maintenance of the active pithouse (Hayden 1997). Lithic
analyses have also identified specialized activity areas on some large housepit rims
(Hayden 1997).
DESCRIPTION OF HOUSEPIT 7
Housepit 7 at the Keatley Creek site is the data source for the lithic analyses
conducted in this study. It is therefore worthwhile to first review the house's physical
characteristics and briefly describe the previous excavations there. Of all the housepits
excavated at Keatley Creek, Housepit 7 is the largest, and is located at the base of a low
hill near the north-northeastern edge of the site (Figure 2-5). While its floor measures 12
meters in diameter the housepit as a whole measures 19 meters in diameter (MacDonald
2000; Hayden and Spafford 1993). Along with 23 other probable housepit structures,
Housepit 7 was first tested via standardized trench in 1986 by Hayden (2000a). The
results of this investigation indicated that Housepit 7 was a good candidate for further
excavation, which was conducted during the following field seasons and resulted in the
complete excavation of its final floor.
Testing and excavation of Housepit 7 suggested that it was first occupied during
Shuswap times and continued to be used into the early Kamloops Horizon (Hayden and
Spafford 1993). Based on the number of hearths and amount of fire cracked rock, lithic
debitage, and artifacts associated with them, 30 to 45 people are estimated to have
occupied the house. They were separated into approximately eight distinct domestic
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units (Hayden and Spafford 1993; Hayden et al. 1996c; Spafford 1991). The house is
thought to have reached its maximum size at some point during the Plateau Horizon
(Hayden and Spafford 1993).
The density and diversity of artifacts, botanical, and faunal remains recovered
from Housepit 7 are significant, and far greater than what was observed in the smaller
houses excavated at Keatley (Hayden and Spafford 1993). A wide array of prestigeassociated artifacts were identified. The faunal remains indicated a stronger reliance on
deer and sheep when compared to small housepits, and exotic species such as fox and
lynx were also taken (Hayden and Spafford 1993). These characteristics suggest that the
house had a high level of social and economic influence on the Keatley Creek village. In
addition, studies of artifact distributions across the floor of Housepit 7 (Spafford 1991)
indicate the presence of discrete domestic units that were likely hierarchically organized
(Hayden and Spafford 1993).
Excavations of Housepit 7 by the University of Montana in 1999,2001, and 2002
have led to a significantly different interpretation of the timing and manner in which
socioeconomic complexity emerged along the Mid-Fraser and at the Keatley Creek site.
These investigations focused on exploring smaller housepit ("sub-housepit") floors in the
northwestern portion of Housepit 7, the relationships between these and overlying strata,
and dating issues (Prentiss et al. 2000,2002, 2003 a, 2003b). A detailed account of these
excavations is provided in the following chapter since they provided the lithics data used
in this thesis. As will be seen, the earlier work of Hayden and the more recent research
carried out by the University of Montana provide the foundation for the lithic analyses
and discussions conducted in this study.
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CHAPTER THREE:
RESEARCH METHODS
INTRODUCTION
This chapter presents the methods used to analyze the lithic data from Housepit 7
of the Keatley Creek site. As stated in chapter 1, the primary goal of this work is to
determine which of two models for the rise of socioeconomic complexity at Keatley
Creek is best supported by rates of lithic use and discard at Housepit 7. A review of both
models and their general implications opens this chapter, which is then followed by a
brief description of the University of Montana's Housepit 7 excavations and radiocarbon
data. Next, the methods used in the specific analyses of Housepit 7 lithic tools, raw
materials, and prestige items are presented. Finally, a discussion of specific expectations
for the results of each analysis under the two models brings the chapter to a close.
MODELS OF SOCIOECONOMIC COMPLEXITY
Two models that attempt to account for the rise of socioeconomic complexity in
the Lillooet area of British Columbia are to be tested in this thesis. The first model was
developed by Brian Hayden (1997), and appeals to the proclivities of ambitious
individuals in a context of abundant resources to explain the socioeconomic complexity
of large housepit villages along the Mid-Fraser. Overall, it is a model of stability in the
sense that complexity emerged, it remained fairly stable through time until village
abandonment. A second, alternative model has been put forth by Prentiss and colleagues
(Prentiss et al. 2002, 2003a, 2004). It relies on a new cultural chronology for the Keatley
Creek site to build an evolutionary argument for the late and gradual arrival of
socioeconomic complexity. Each model is reviewed below.
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The Aggrandizer Model
Hayden's research into Lillooet area of British Columbia initially began with the
idea of answering a rather straightforward question: why were the villages of this region,
along with some of their houses, so abnormally large (Hayden 1997; Hayden 2000a)?
After years of investigation at the Keatley Creek site, finding a definitive answer to this
inquiry proved more involved and difficult than originally anticipated. However, as ideas
were developed to describe how a complex hunter-gatherer society arose at Keatley
Creek, they eventually coalesced into a general model that describes large village
development, socioeconomic complexity, and abandonment.
Hayden (1995,1997) cites several characteristics of the complex hunter-gatherers
that occupied Keatley Creek, which define the Classic Lillooet period. It consists of; 1)
dense settlement, 2) a ranked society involving the use of prestige items and the display
of status though grave goods, 3) involvement in extensive exchange networks, and 4)
intensification of key resources, particularly salmon (Hayden 1995,1997). He postulates
that the predictable and abundant nature of salmon runs in the Fraser River around the
Lillooet area provided conditions ideal for the development of the other elements of the
Classic Lillooet period, and led to the rise of large villages and affiliated socioeconomic
complexity (Hayden 1997).
Hayden and Ryder (1991) note that the precipitous, enclosed character of the
Fraser River canyon just north of the Lillooet area translated to a prime setting for salmon
procurement, drying, and preservation. Conditions were so perfect, salmon supplied as
much as 70% of prehistoric dietary protein to groups living in the Lillooet area (Hayden
and Ryder 1991). Because ideal conditions fostered such reliable and abundant runs of
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protein-rich salmon, and technologies were in place to take advantage of them, surpluses
began to accrue annually and some individuals saw opportunity among all the excess
(Hayden 1997). Hayden refers to such people as "aggrandizers" and defines them as
"ambitious, aggressive, accumulative, 'triple-A' personality types" (Hayden 1997:112).
Inherently self-serving, aggrandizers desired prestige and power, and would have added
to both by using surplus salmon derived fi"om their control of the best fishing spots along
the Mid-Fraser for their personal gain. These surpluses were employed to create
contractual obligations or debt relations among those who did not have similar access to
the resource, or to entice others to work, for them through promises of sharing in the
spoils. This resulted in the procurement of even more excess salmon (Hayden 1997).
Those aspiring individuals who were the most successfiil at building debt relations and a
labor pool would see their wealth and prestige increase in-kind. As more and more
people were lured into debt and work individual houses and villages as a whole would
grow. Thus, success of individual households would vary, and result in a ranking system
within the community (Hayden 1997).
Differences in house size, prestige item frequencies, and in the access to certain
types of resources are a few of the key indicators that denote ranking and the status of
households within a large pithouse village (Hayden 1997). Control was not limited to
good fishing locations, but encompassed all manner of resources including lithic
acquisition locales or quarries. When access to these controlled resources, particularly
salmon, was threatened or completely extinguished the stability of the village as a whole
was jeopardized (Hayden 1997). For Hayden and Ryder (1991), a major landslide that

39

blocked the Fraser River and its salmon runs was the cause of the abandonment of
Keatley Creek and all large villages in the Lillooet area.
This account of Hayden's model describes the "how" and "why" of emerging
complexity at Keatley, but not the "when". Based on excavations conducted at Housepit
7, Hayden (2000a, 2000b) posits that it was initially constructed around 2600 B.P. in late
Shuswap times. The house reached its full size by 2160 B.P., and remained in use with
little apparent change until a massive landslide in the Fraser River canyon at 1100 to
1000 B.P. forced the abandonment of most of the entire Keatley Creek village. The
temporal dimension of Hayden's model is based on several radiocarbon dates obtained
from the north rim of Housepit 7 and the identification of a series of Shuswap projectile
points from the bases of rim deposits in large houses (Hayden 2000a, 2000b). The net
result is the early establishment of a complex residential corporate group which remained
intact and stable for some 1500 to 1600 years.
At its core, Hayden's model sees intensification of salmon and the use of surplus
fish in inter-individual and inter-household status competition as the primary driver
behind the emergence of the aggregated Keatley Creek village. Two broad implications
for the archaeological record of Housepit 7 come to light under such a scenario. First, no
matter what relevant lines of evidence are used, socioeconomic complexity should be
indicated as emerging early in the housepit sequence. Second, once complexity was
established, evidence should indicate stability in the system through time until
abandonment of the house and village.
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The Evolutionary Model
Prentiss et al. (2002, 2003a, 2004) offer an alternative to Hayden's more
established model. Their view sees the rise of aggregated villages and their attendant
socioeconomic complexity as developing late in the Mid-Fraser area and at Keatley
Creek. It depends upon evolutionary processes rather than the aggrandizing behavior of
individuals as being the motivating energy behind the emergence of socioeconomic
complexity (Prentiss et ai. 2003b, 2004). The model is based on the assumption that
change in one area of a cultural system results in change somewhere else. It also places
changing environmental conditions front and center as being a major influence on the
cultural evolutionary process.
From 3500 to 2400 B.P., human groups utilized a collector strategy that involved
a high degree of logistical mobility, a small amount of storage, and short-term
occupations of pithouses under cool and moist climatic conditions (Richards and
Rousseau 1987; Chatters 1998). These conditions contrast with the warmer and drier
environment that followed. Between approximately 2400 and 1400 B P., increased fire
frequency, accelerated rates of sedimentation, and changing vegetation patterns indicate a
warmer and drier climate (Chatters 1998; Chatters and Pokotylo 1998; Hallett et al.
2003). Gradual warming and drying eventually produced drought conditions between
1800 and 1500 B P. This drought increased production of terrestrial resources, but
reduced access to salmon across the greater Plateau region. At the same time, the optimal
conditions of the Fraser in the Lillooet area continued to support substantial populations
of fish despite these adverse climate conditions (Prentiss et al. 2004). With growing
populations and increasingly limited access to salmon, people were provided with
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incentives to pack into locales like the Lillooet area where significant amounts of fish
could still be easily obtained (Binford 2001; Prentiss et al. 2004). Once drought
conditions hit at 1800 B.P., people became even more attached to these prime fishing
locations and began to defend them against others. At the same time, logistical groups
were sent out to collect additional resources (Prentiss et al. 2002, 2004).
While large groups living in distinct houses probably received the greatest benefit
under these circumstances, considerable variation in group size was likely involved and
dependent on prior social standing, family size, and other factors (Prentiss et al. 2004).
During this time at Keatley, the egalitarianism that defined mobile hunter-gatherer
cultural systems prior to populations packing into the Mid-Fraser likely held fast despite
the advantages large households may have had in this new, more sedentary context. This
model holds that there is little evidence to suggest socioeconomic complexity and
inequality beyond differences in house size and lengths of occupations (Prentiss et al.
2004). By the end of this period, however, packing and resource intensification resulted
in dense villages that may have exhibited subtle status differences among households.
Nonetheless, these modest differences would have been accepted under previously
established egalitarian regimes (Prentiss et al. 2004).
The period between 1400 to 1100 B.P. brackets a change to cooler, wetter climate
conditions. A downturn in temperatures and an increase in moisture during this time
resulted in conditions similar to what they were prior to the warm-up and drought of 2400
to 1400 B.P. (Prentiss et al. 2004). Terrestrial resources became less available but fish
populations increased across the Plateau. Under these conditions motives for staying tied
to prime fishing locations were eliminated, and people responded by dispersing from the
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Mid-Fraser area. This is indicated by an increased frequency of housepits in other areas
of the Plateau (Prentiss et al. 2004). Keatley Creek was not abandoned at this time, but
reductions in housepit frequencies indicate that a smaller number of people appear to
have lived there (Prentiss et al. 2003b). This model expects that patterns established prior
to 1400 B.P. were maintained at the village through the cooler and wetter conditions of
this period (Prentiss et al. 2004). The only hint of change is in the faunal remains that
indicate a greater focus on mammalian resources (Bums 2004).
At the end of the cold and wet interval, drought conditions returned to the Plateau
from 1100 to 700 B.P. With this second warming period and drought, conditions were
set for a repeat of the patterns seen in the first dry period. People again packed into the
Mid-Fraser as access to fish remained high but became restricted elsewhere on the
Plateau (Prentiss et al. 2004). Access to terrestrial resources that profited from the
drought, such as deer and various species of berries, improved again. Housepit
frequencies drop throughout the Plateau until 700 B.P., and increase in the Mid-Fraser
after 1000 B.P. until they too decline after 700 to 800 B.P. (Prentiss et al. 2004).
According to this model, socioeconomic complexity and inequality during this
period reached the levels that Hayden (1997) argues were established between 2600 and
2160 B.P. This is supported by evidence for the intensive use of large and medium sized
houses at Keatley Creek and the abandonment of smaller ones. Analyses of faunal
remains indicate a shift from a focus on salmon to a sfronger reliance on mammalian
resources. Differences in the types of food remains and artifacts also appear during this
drought period (Prentiss et al. 2004). As people packed into the Mid-Fraser for a second
time, control for resources became very competitive due to territoriality and shortages of
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local resources, including salmon. The events that led to scarce resources in the
surrounding area were enhanced by technological innovations such as the bow and arrow,
which allowed for more effective hunting (Prentiss et al. 2002).
With limited resources, the largest households would have had the greatest
advantage and been the most successful just as they were during the first period of
drought. However, unlike during the first packing event, status differentiation became
prominent and large households were indeed ranked higher than others (Prentiss et al.
2004). What is critical under this model is that the patterns of complexity and inequality
which arose during the second drought could not have been possible without the structure
that was first established during the earlier drought (Prentiss et al. 2004). That is, the
differences between households noted during the first dry spell allowed for the formation
of a new pattern of social behavior under similar yet slightly different conditions, which
was eventually characterized by a high level of competition and socioeconomic
complexity (Prentiss et al. 2004).
As for reasons behind the final abandonment of Keatley Creek and the Mid-Fraser
River in general at 800 B P., the evolutionary model again appeals to ecological lines of
evidence. The Little Climatic Optimum and start of the Little Ice Age initiated a return to
wetter conditions. This resulted in improved access to salmon in other areas of the
Plateau, while terrestrial resources became scarce (Prentiss et al. 2004). At Keatley
Creek, 100 years of abandonment was followed by a low degree of pithouse use and
some limited camping within the village core area (Hayden 2000a; Prentiss et al. 2004).
Climatic conditions at abandonment were similar to those during the 1400 to 1100 B P.
period. These conditions, combined with the resource scarcity during the height of the
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prior drought, resulted in a significant loosening of the ties that bound people to the MidFraser area (Prentiss et al. 2004). This was not a complete collapse, but rather a return to
the mobility and subsistence patterns present prior to 2000 B.P. It is important to note
that there is considerable debate regarding the causes of the Mid-Fraser abandonment,
and this model does not rule out Hayden and Ryder's (1991) landslide having a hand in
the event (Prentiss et al 2004).
When contrasted with Hayden's aggrandizer model, the implications of the
evolutionary model for the archaeological record of Housepit 7 are significantly different.
Sustained intensification on salmon and manipulation of surpluses by aggrandizers
through time is not a requirement of this model, and the record Housepit 7 should
indicate shifting subsistence strategies rather than fixed ones. Environmental factors that
guided the establishment of cultural structures earlier in time also had a hand in the
emergence of a new structure later, which involved significant inequality and competition
as side-effects, not driving mechanisms (Prentiss et al. 2004). As such, relevant
indicators of socioeconomic complexity should appear late in the Keatley Creek
archaeological record according to the evolutionary model. In addition, the rise of
complexity and inequality should occur gradually, and be dynamic rather than stable once
they do appear.
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EXCAVATION AND RADIOCARBON DATING OF HOUSEPIT 7
This research uses lithic data derived from the University of Montana's
excavations at Housepit 7 of the Keatley Creek site in 1999, 2001, and 2002. These
excavations were designed to provide data for specific analyses that could address
hypotheses in the more general areas of subsistence, technology, and dating. Regarding
the latter, recent analysis by Prentiss et al. (2003b) led to the development of a well-dated
chronology for Housepit 7.
Excavation
Hayden's (2000a) testing and excavations at Keatley Creek were limited to a
relatively small number of housepits that spanned a range of sizes from small to large.
Of the large houses at the site, only Housepit 7 was fully excavated. It is the best
example of an early, large housepit at the site, and as such provides firm footing from
which to consider the rise of socioeconomic complexity at Keatley Creek and in the MidFraser area as a whole (Hayden 1997,2000a; Prentiss et al. 2002). Excavations at
Keatley Creek by University of Montana archaeologists begun in 1999 had the goals of
identifying stratigraphie associations and determining the horizontal extent of the house
(Prentiss et al. 2000).
Initially, a trench cross-cutting Housepit 7's floor was tied in with the northwest
comer of Hayden's 1989 excavations (Figure 3-1) (Prentiss et al. 2000). Another trench
was then excavated and oriented north to south, and additional test units were dug outside
of the house in order to identify exfra-house stratigraphy, activity areas, and to determine
if an additional housepit was present (Prentiss et al. 2000). It became apparent early on
that a small housepit (sub-housepit or SHP) floor was located beneath the floor, rim, and
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Figure 3-1. Map of University of Montana Housepit 7 excavation units
(from Prentiss et al. 2003b:Figure 3).

roof deposits of Housepit 7 (Prentiss et al. 2000; Prentiss et al 2003b). Excavations
attempted to expose this early floor and occupation, which was subsequently named SHP
1 (Figure 3-2). While digging, evidence of a second small housepit, later labeled SHP 3,
was identified in strata beneath SHP 1, and efforts were also expended on its excavation
(Prentiss et al. 2000). On the western, outer rim of Housepit 7 five more test units were
excavated in order to identify Lochnore deposits and determine their stratigraphie
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Figure 3-2. Plan-view showing locations of SHPs 1,3, and 4 in the northwest
quarter of Housepit 7 (from Prentiss et al. 2003b:Figure 4).
associations with early housepits (Prentiss et al. 2000). As these subsquares were being
excavated evidence of yet another floor from a small housepit, SHP 4, was unearthed
(Prentiss et al. 2000, 2002).
In 2001, excavations at Housepit 7 resulted in a complete profile of deposits in the
northern and northwestern portions of Housepit 7, and of earlier sub-housepits (Figures
3-3 and 3-4) (Prenitss et al. 2002). The horizontal excavation dug in 1999 was extended
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Figure 3-3. Profile of west wall, north trench, Housepit 7 illustrating SHP 3
Early HP 7, and Rims 1-4 (from Prentiss et al. 2003:Figure 5).

eastward so as to fully expose SHP 3 (Figures 3-1 and 3-2). A trench was excavated
across the Housepit 7 rim to connect with the five outer-rim units dug in 1999, resulting
in the fiill cross-section exposure of SHP 1 and the exposure of the eastern portion of
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SHP 4 (Prentiss et al. 2000,2002). In sum, the 2001 excavations resulted in total
exposure of SHP 3, greater exposure of SHPs 1 and 4, and revealed the foil northwestern
profile of Housepit 7 roof, rim, and floor deposits (Prentiss et al. 2002).
In 2002, excavations began by reopening Hayden's 1987 north to south oriented
trench, designated MNO (Figure 3-1). While this had also been done in 1999 in order to
reprofile the unit's walls and gain more stratigraphie detail, five new excavation units
were dug along the old units' west wall (Prentiss et al. 2000,2003a). Additional units
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were excavated to the west and outside of the house to get more detailed information on
activity areas there (Prentiss et al. 2003a).
All University of Montana excavations at Keatley Creek were conducted
according to accepted archaeological methods and principles, and also adhered to
conventions unique to the site which had been established during earlier excavations
(Prentiss et al. 2000, 2002, 2003a). Excavation units were placed according to a
previously established grid system. Units consisted first of 2 X 2 meter squares that were
then subdivided into smaller 50 X 50 centimeter units and numbered 1 through 16
(Prentiss et al. 2000, 2002,2003a). Each sub-unit was excavated in natural strata by hand
using trowels, dustpans, and smaller tools where necessary, and sediments were screened
through 1/8 inch mesh. Profiles firom a minimum of two walls were drawn for each unit.
Floor deposits were excavated in 5 centimeter levels and artifacts and bone above 1
centimeter in diameter were point plotted and individually bagged (Prentiss et al. 2001,
2002, 2003a). Homogenous strata larger than 10 centimeters were dug in arbitrary 10
centimeter levels until the next stratum was reached (Prentiss et al. 2000, 2002, 2003a).
Specific strata designations were consistent with criteria established during earlier
excavations for surface, roof, rim spoil, rim slump, dump, floor, and sub-floor pit features
(Prentiss et al. 2002). Lastly, soil samples were taken for flotation and sedimentary
analyses fi"om every level of floor and other strata according to a predetermined,
systematic plan (Prentiss et al. 2000, 2002, 2003a).
Radiocarbon Dating
Distinct occupations and rim construction phases were identified within Housepit
7 as a result of the University of Montana's excavations. Charcoal samples fi-om these
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occupations produced a variety of radiocarbon dates (Prentiss et al. 2003b). These dates
allowed for the development of a robust chronology of Housepit 7 occupation. This
chronology, in turn, is central to the lithic analyses of this research and to testing models
of emergent socioeconomic complexity at Keatley Creek.
Radiocarbon dates were obtained primarily from in situ charcoal identified within
hearth and posthole features, although house floors occasionally provided large fragments
(Prentiss et al. 2003b). Samples that produced the earliest dates were obtained from the
floor, hearth features, two occupation surfaces, and fill of the SHP 3 depression. Early
dates were also derived from a hearth located beneath the northern rim of Housepit 7 and
from preserved wood found in a posthole that had been placed within an earlier cache pit
(Prentiss et al. 2003b). Middle period dates are from the charcoal of hearth features in
SHP 1 (interpreted as a room and not a separate housepit since it cuts through earlier
Housepit 7 deposits) and SHP 4 (Prentiss et al. 2003b). Late dates for Housepit 7
occupation were derived from a hearth within the rim material deposited over SHP 4
(Prentiss et al. 2003b), while abandonment dates come from the work of Hayden (2000b),
which were derived from roof beams, hearth features, and free branches on the final floor
of Housepit 7.
In all, a total of seventeen radiocarbon dates were obtained by the University of
Montana, and an initial chronology based on uncalibrated dates was built from these and
the work of Hayden (2000b). Calibrated dates were also calculated so as to better
understand and compare the timing of events suggested in the radiocarbon time scale
against the calendar (Prentiss et al. 2003b). Although every deposit within Housepit 7
was not dated, each sub-housepit and Housepit 7 rim construction phase was, and when
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combined with established area cultural chronologies, a reliable chronology of Housepit 7
occupation could be developed.
For the purposes of this research, sub-housepit and rim phases are grouped in a
manner that reflects their stratigraphie relationships so that a continuous timeline is
formed by which patterns of lithic use and discard may be assessed throughout the life of
Housepit 7. SHP 3 begins the sequence and dates to 1815-1347 cal. B.P. (Table 3-1)
(Prentiss et al. 2003b;Figure 8). Next in line are Early Housepit 7 deposits, which date to
1710-1299 cal. B.P. (Prentiss et al 2003b;Figure 8). Rim construction phases 1 and 2,
along with SHP 1, represent the early middle period of Housepit 7 and date to 1345-1176
cal B.P. (Prentiss et al. 2003b:Figure 8). Rim 3 and SHP 4 are grouped together and
represent the late middle period of Housepit 7, although their date of 1306-1060 cal. B.P.
closely resemble those of the early middle period. Rounding out the sequence is Rim 4,
dating to 1303-965 cal. B.P., which is followed by Housepit 7 abandonment between 877
and 795 cal. B.P. (Prentiss et al. 2003b:Figure 8).
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Table 3-1. Housepit 7 calibrated radiocarbon dates (adapted from Prentiss et al.
2003b;Table 1).
Lab#

Standard
Age B.P.

Calibrated
Mean B.P.

2(7 Range
BP.

Housepit
Assoc.

Strata Group
Assoc.

Provenience

T-15205A

1236 ±71

1134

1303-965

7

Rim 4

Feature 34
hearth in
Rim 4

Beta
139441

1270 ±60

1176

1292-1060

SHP4

Rim 3 & SHP
4

A11796

1305 ±50

1197

1306-1088

SHP4

Rim 3 & SHP
4

Feature 14
hearth on
floor
Feature 14
hearth on
floor

T-15208A

1332 ±41

1241

1306-1176

SHP 1

Rim 1, Rim 2,
&SHP 1

T-15202A

1360 ±44

1263

1345-1181

SHP 1

Rim 1, Rim 2,
&SHP 1

T-15207A

1361 ±41

1263

1345-1181

SHP 1

Rim 1, Rim 2,
&SHP 1

T-15204A

1489 ±41

1405

1511-1299

7

Early HP 7

A-12475

1695 ±45

1614

1710-1518

7

Early HP 7

A-11792

1545 ±40

1436

1525-1347

SHP 3

SHP 3

A-1I793

1590 ± 45

1461

1568-1354

SHP 3

SHP 3

Beta
139440
A-11794

1580 ±60

1470

1607-1333

SHP 3

SHP 3

1580 ± 80

1500

1689-1311

SHP 3

SHP 3

T-15203A

1636 ±67

1528

1703-1353

SHP 3

SHP 3

T-15206A

1710±71

1628

1818-1438

SHP 3

SHP 3

A-11795

1745 ±50

1677

1815-1539

SHP 3

SHP 3
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Feature 41
hearth on
floor
Feature 38
hearth on
floor
Charcoal on
floor
Feature 36A
wood in
posthole
Feature 53,
hearth in rim
base
Feature 33
wood in
posthole
Feature 24
hearth on
upper floor
Feature 16
hearth
Feature 16
hearth
Feature 25
hearth on
floor
Feature 17,
hearth on
floor
Charcoal,
floor.

LABORATORY METHODS
During the University of Montana's excavations, lithic artifacts were removed
from excavation units and bagged after the recordation of detailed provenience data, or
were taken from screens if they had not been initially identified within a given subsquare. Upon completion of fieldwork each year, all lithic artifacts were transported to
Simon Fraser University (SFU) in Bumaby, British Columbia, for preliminary sorting
and analysis.
Debitage was sorted by material type, flake size, degree of dorsal cortex, and
flake types as defined by the SFU Keatley Creek flake typology (Prentiss et al. 2000,
2002,2003a). The groups of primary, secondary, and tertiary reflect the percentage of
dorsal cortex cover, and debitage were sorted accordingly. SFU flake types include
primary, secondary, billet, shatter, and bipolar, with the first designation representing a
flake that had a high likelihood of being a tool and secondary flakes having little potential
as tools (Prentiss et al. 2000, 2001, 2003a). Billet, shatter, and bipolar flakes were
defined by technological attributes different from criteria utilized to sort primary and
secondary flakes (Prentiss et al. 2000, 2001, 2003a). Like debitage, formal tools were
identified by criteria previously established in Hayden's SFU Keatley Creek tool
typology. Once lithic debitage and tools had been sorted, basic descriptive data were
presented in field reports describing each year's excavations, and displayed in separate
tables organized by sub-square, material type, and provenience. Several analyses were
also conducted, which focused on the technological and functional variation of debitage
and tool characteristics between strata, and how lithic technological organization is
related to mobility and subsistence strategies (Prentiss et al. 2000,2002).
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ANALYTICAL METHODS
This section describes the lithic analyses conducted in this thesis study. They are
based on lithics data derived from the University of Montana's 1999, 2001, and 2002
excavations of Housepit 7. The analyses center on the frequencies of lithic tool
production, use, and discard from both organizational and functional perspectives.
Investigations also concern lithic raw materials from debitage and tools, raw materials
thought to be prestige-associated, and formed lithic prestige items. The methods used in
the five lithic analyses conducted are reviewed, along with the quantification methods
employed. The stage will then be set for a discussion of specific expectations of each
analysis under the previously outlined aggrandizer and evolutionary models for emergent
socioeconomic complexity. Results of all analyses are presented in Chapter 4, and all
raw data are listed in the Appendix.
ORGANIZATIONAL ANALYSIS
The organizational analysis in large part follows the design theory work of
Hayden et al. (1996b, 2000), and involves the sorting of Housepit 7 tools into a
classification comprised of strategies for lithic utilization. Under design theory, the tools
of Housepit 7 can be thought of as technological answers to potential problems that
people faced during prehistory (Hayden et al. 1996b, 2000). The lithic tool answer for
each problem was affected by certain limitations or consfraints that have implications for
the ultimate solution (Hayden et al. 1996b, 2000).
When potential activities and constraints on solutions are defined, they can be
compared to the archaeological record. It then becomes possible to view lithic tools in
terms of "needs and constraints" (Hayden et al. 2000:185). If patterns of production and
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use are clear enough, solutions can then be regarded as "strategies" (Hayden et al.
2000:185). Based on considerations of a number of constraints, "design criteria", and
information gleaned from the ethnographic record of the Interior Plateau, patterns
observed in the lithic tools of the Keatley Creek site led Hayden et al. (1996b, 2000) to
develop six strategies of stone tool production and use: 1) expedient block core, 2) biface,
3) portable flake tool, 4) quarried bipolar, 5) scavenged bipolar, and 6) ground stone
cutting. By examining the timing and frequencies of each sfrategy, potential insights into
mobility regimes and subsistence strategies become possible.
Recent studies have established a strong level of control over the sfratigraphic
divisions and dating of Housepit 7 deposits (Prentiss et al. 2003b). By placing lithic tools
into an organizational classification, and then sorting them according to dated subhousepit and rim construction phases (Prentiss et al. 2003b), quantification will reveal
frequencies of lithic production and use strategies throughout the life of Housepit 7.
More specifically, the organizational study will measure variation in lithic technological
behavior associated with changing mobility regimes and subsistence strategies.
Organizational Classification
For the organizational classification, I used a modified form of Hayden et al's
(1996b, 2000) design and strategy approach. The expedient block core, biface, portable
flake tool, and ground stone cutting strategies were retained from the original strategy
groups. Unlike Hayden et al. (1996b, 2000), my biface group included all projectile
points and p0forms, because their "organizational role and function are often equivalent
to other more generalized bifaces" (Prentiss and Kuijt 2004). The bipolar strategies were
eUminated and replaced with abrader and blade strategies, the expectations being that the
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abraders should be more prevalent under sedentary contexts while blades, given their
association with portable technologies, should occur in greater frequencies under
conditions of higher mobility (Prentiss and Kuijt 2004). I used the Prentiss and Kuijt
(2004) strategies because they speak well to the levels of mobility and types of
subsistence strategies that may have been present at various times throughout the life of
Housepit 7, and have meaning in terms of adaptations. Specifically, under a more
sedentary regime greater frequencies of expedient block core, ground stone cutting, and
abrader tools would have been employed; more mobile groups would have used larger
numbers of bifaces, portable flake tools, and blades (Prentiss and Kuijt 2004).
An organizational classification of the Housepit 7 lithic tool assemblage was
developed by sorting each SFU flake tool type into one of the six strategy groups (Table
3-2). In general, placement of specific tool types within a given group closely followed
the work of Hayden et al. (2000) (the exceptions were the abrader and blade strategies
and the inclusion of projectile points in the biface group). However, some tool types
were not included under any strategy by Hayden et al. (2000), and a number of tools
could have been sorted into more than one group because they appeared to have multiple
functions, hi these cases, decisions on classifying such artifacts were based on tool
design and overall morphology.
Quantification of Organizational Analysis
Once Housepit 7 lithic tools were organizationally classified, data quantification
could begin. Counts of tools were arranged according to the strata groups listed in Table
3-1, or SHP 3; Early HP 7; Rim 1, Rim 2, & SHP 1; Rim 3 & SHP 4; and Rim 4. For
actual quantification, each tool received a count of one under its corresponding strategy
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Table 3-2. Housepit 7 Organizational Classification of Lithic Tools.
SFU-Keatley Creek Typology
Strategy/Tool Name
Type Numbers
Expedient Block Core Strategy
150,156, 163, 164, 165
Scrapers
70, 74, 170
Expedient Knives
71,72, 73, 180
Utilized Flakes
157
Miscellaneous Uniface
153
Piercer
152
Unifacial Borer
160
Denticulate
159
Unifacial Knife
151
Unifacial Perforator
54, 154
Notches
145
Pieces Esquillees
186
Multidirectional Core
187
Small Flake Core
146
Bipolar Core
150/153
Single Scraper/Small Piercer
165/153/154
Convergent Scraper/Small Piercer/Notch
Convergent Scraper/Alternate
165/156/141
Scraper/Scraper-Like Biface
180/150
Utilized Flake/Single Scraper
Utilized Flake/Small Piercer/Inverse
180/153/163
Scraper
153/154
Small Piercer/Notch
153/180
Piercer/Utilized Flake
154/71
Notch/Utilized Flake on a Break
Knife-Like Biface/Single Scraper/Utilized
140/150/71
Flake on a Break
146/180
Bipolar Core/Utilized Flake
Biface Strategy
131,192, 193
Bifaces
140
Knife-Like Biface
141
Scraper-Like Biface
6
Bifacial Fragment
130
Bifacial Knife
2
Miscellaneous Biface
19, 35,36, 99,100,101,110, 111, 112,
All Projectile Points and Preforms
118,119,126,127,134,136, 137
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Table 3-2. (continued)
SFU-Keatley Creek Typology
Type Numbers

Strategy/Tool Name

Portable Flake Tool Strategy
143
Scraper Retouch Flake with Hide Polish
Hide Scraper Retouch Flake or Flake with
148
Polish Sheen
Key-Shaped Scraper
158
162
End Scraper
183,184
Spall Tools
Crescent Scraper, Miscellaneous Artifact
1
132
Bifacial Perforator
133
Bifacial Drill
150/133
Single Scraper/Bifacial Drill
Ground Stone Strategy
Ground Stone Maul
219
185
Adze
200
Miscellaneous Ground Stone
Blade Strategy
149
Microblade Core
147
Microblade
182
Core Rejuvenation Flake
Abrader Strategy
201
Abrader
207
Abraded Cobble

and stratigraphie group. Combination tools or tools with multiple funetions that erossed
strategy groups were also given a eount of one since they had been assigned to a single,
specific strategy group. Note that while a blade strategy was included in this analysis it is
possible that many of them were mixed in from earlier, Middle Holocene deposits. This
must be kept in mind when considering any blade strategy data fi^om Housepit 7. Once
quantification was complete, totals were converted to percentage frequencies.
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FUNCTIONAL ANALYSIS
The purpose of the functional analysis is similar to the organizational analysis.
By classifying Housepit 7 lithic tools firom a functional perspective, the goal is to provide
additional insight into lithic technological behavior associated with changing mobility
regimes and subsistence strategies. With the tools functionally classified and arranged
according to the same stratigraphie groups used in the organizational analysis, evidence
for shifting mobility and subsistence strategies can then be extended to models for the
timing and manner in which socio-economic complexity arose at the Keatley Creek site.
As has been discussed, the organizational classification of Housepit 7 tools resulted from
a combination of Hayden et al.'s (1996b, 2000) and Prentiss and Kuijt's (2004) research.
The same cannot be said, however, for the functional classification of Housepit 7 tools.
While the basis behind the three functional groups comes partly fi-om design strategy
ideas, it relies more heavily on a variety of sources. As a result, a detailed discussion of
functional groups and the logic used to construct them is warranted.
Functional Groups
The lithic tools of Housepit 7 are placed into one of three functional groups: 1)
hunting and butchering tools, 2) hideworking and basketry or light duty tools, and 3)
woodworking or heavy duty tools (Table 3-3). These functional tool groups were
developed in part from the design strategy work of Hayden et al. (1996b, 2000), but also
from summaries of ethnographic tool use (Alexander 2000) as well as direct ethnographic
accounts (Teit 1900,1906). Research conducted by Spafford (1991) on the distributions
of lithic tools on Keatley Creek housepit floors and by Rousseau (1988) on the function
of specific tool types were also consulted to develop the functional groups.
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While every attempt was made to construct the classification based on these
sources, some Housepit 7 tools proved difficult to classify in terms of function.
Combination tools or those that clearly had multiple functions were classified during the
quantification process (see below). In other cases, support for placing a given tool within
its functional group could not be directly gleaned fi"om the literature. This problem was
dealt with in two ways. First, many tools likely had multiple functions, and were grouped
based on their similarity in design to other tool types whose functions could be more
clearly discerned from the literature. When this approach was not appropriate or helpful,
the usefulness of a tool for light or heavy-duty work was considered in order to
functionally classify it. In discussions of the specific tool groups to follow, the methods
employed to classify all tools, including "problem" ones, are addressed. Whatever the
methods used to group the lithic tools of Housepit 7, it is important to note the power of a
functional group h es not with the individual tools that compose them but in the group as a
whole. In this way these collections or groups of tools represent broad functional
characteristics that may shed light on gradations of mobility and subsistence strategies.
Hunting and Butchering Group
This functional group consists of Housepit 7 lithic tools that represent tasks
associated with the hunting and butchering of game (Table 3-3). Inclusion of projectile
points and preforms within this group is obvious, as their use in the procurement of big
game has been long accepted by researchers and well documented ethnographically
(Alexander 2000; Teit 1900,1906). Expedient, unifacial, and knife-like bifaces fi-om
Housepit 7 were also classified as hunting and butchering tools because they were
"probably used in some part of the butchering activities thought to be represented at the

62

Table 3-3. Housepit 7 Functional Classification of Lithic Tools.
SFU-Keatley Creek Typology
Functional Class/Tool Name
Type Numbers
Hunting and Butchering
19,35, 36, 99, 100,101,110, 111, 112,
All Projectile Points and Preforms
118, 119, 126,127, 134, 136, 137
70, 74, 170
Expedient Knives
159
Unifacial Knife
140
Knife-Like Biface
147
Microblade
131, 192, 193
Bifaces
141
Scraper-Like Biface
6
Bifacial Fragment
135
Biface Tip
130
Bifacial Knife
2
Miscellaneous Biface
Hideworking and Basketry (light duty)
183,184
Spall Tools
162
End Scrapers
143
Scraper Retouch Flake with Hide Polish
Hide Scraper Retouch Flake or Flake with
148
Polish Sheen
71,72, 73, 180
Utilized Flakes
153
Piercer
151
Unifacial Perforator
132
Bifacial Perforator
Woodworking (heavy duty)
145
Pieces Esquillees
185
Adze
150, 156,163, 164, 165
Scrapers
1
Crescent Scraper, Miscellaneous Artifact
54, 154
Notches
160
Denticulates
152
Unifacial Borer
133
Bifacial Drill
158
Key-Shaped Scraper
207
Abraded Cobble
201
Abrader
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site (cutting meat, hide, tendons, or filleting)" (Hayden et al. 2000:189). While a hunting
and butchering function for the remaining tools of this group (Table 3-3) seems clear,
prudence dictates additional explanation.
Design theory suggests that constraints on using microblades for hunting and
butchering activities are considerable in a context of low mobility (Hayden et al. 2000).
Given the amount of raw material wasted in their production, coupled with the level of
skill required to produce them and the high costs of raw material procurement, the use of
microblades in a sedentary context would be a poor design solution (Hayden et al. 2000).
Because they are considered to be indicative of highly portable technologies (Prentiss and
Kuijt 2004), and thus a better solution under more mobile regimes, they are included
within the inherently mobile hunting and butchering class of tools in this analysis.
The last tools classified in the hunting and butchering group include bifaces,
scraper-like bifaces, bifacial fragments, biface tips, bifacial knives, and miscellaneous
bifaces. Design theory suggests that bifaces are most beneficial under circumstances of
high mobility due to the multiple functions they perform, their portability and lengthy
cutting edge, and because additional flakes can be easily and quickly derived fi-om the
biface itself (Hayden et al. 2000). If the design of bifaces make most sense under
conditions of higher mobility, then it is most logical to place them within the functional
group that is inherently more mobile—hunting and butchering.
Hideworking and Basketry (light duty) Group
This group consists of lithic tools associated with the working of animal hides,
basket construction, or similar light-duty tasks often involving perishable materials
(Table 3-3). Placement of some tools within this group was relatively straightforward
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while in other cases consideration of the design of the tool or the nature of the task (i.e.
light-duty) being performed was necessary.
Tools that are clearly associated with the working and manipulation of animal
hide include end scrapers and scraper retouch flakes with hide polish or polish sheen.
Ethnographic evidence supports the use of such tools to scrape and thin hides, as do
archaeological use-wear studies and experimental research (Hayden et al. 2000; Spafford
1991; Teit 1900, 1906). The hide polish or sheen present on scraper retouch flakes is
evidence for their use in hideworking.
Spall tools are included in the hideworking and basketry group based on
ethnographic evidence that they were used to "stretch hides in the tanning process"
(Hayden et al. 2000:201; Teit 1900,1906). They were typically made of coarse-grained
quartzite cobbles and usually hafted (Hayden et al. 2000; Spafford 1991).
Utilized flakes are included in the hideworking and basketry class but they are
somewhat problematic. Utilized flakes may have been used for shaving wood, in basket
making, for working hides, as well as in some butchering tasks (Hayden et al. 2000). The
shaving of wood and basket making are considered "light-duty" tasks that involved the
use of utilized flakes in this analysis. It is acknowledged that these tools were highly
multifunctional, and thus the functional analysis was conducted both with and without
utilized flakes. However, their inclusion did not appear to significantly affect
frequencies, and as a result they were retained in the analysis.
The last tools in the hideworking and basketry group are piercers and both
unifacial and bifacial perforators. Both tools were used to puncture materials such as
hide or possibly bark, which are considered light-duty tasks. They are less robust than
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borers and drills (included under the woodworking functional group) due to the less
demanding loads applied to the tools when working softer or more forgiving materials
(Hayden et al. 2000).
Woodworking (heavy duty) Group
The woodworking or heavy duty functional group is composed of lithic tools
presumably associated with the working of wood (Table 3-3). They are typically tough,
stout implements. In most cases, tools classed under this group were clearly used in the
manipulation of wood at Keatley Creek, but they also probably served multiple functions.
Pieces esquilles, also known as wedges, were used for splitting wood or other
hard materials such as bone (Teit 1900,1906; Spafford 1991). Adzes are hafted tools
used in heavy duty wood working tasks such as in the manufacture of canoes or in many
facets of pithouse construction (see Teit 1900,1906). Adzes were also used for cutting
wood for sculptures and firewood, and for peeling bark (Alexander 2000). Given the
amount of time and effort it takes to produce a ground stone nephrite adze, they are also
considered a prestige item (Hayden et al. 2000).
Unlike pieces esquillees and adzes, generalized scraping tools are less clearly
associated with woodworking. Like utilized flakes, scrapers probably had many different
applications (i.e. shaving wood, hide working, meat cutting, etc.) (Hayden et al. 2000).
For the purposes of this analysis, the spline-plane angle was used in order to classify
these tools into the heavy duty class (Spafford 1991). Specifically, five scraper types
with spline-plane angles > 45° were deemed to be "better adapted to scraping or shaving
hard materials", and as such are included in this class (see Spafford 1991:41).
Notches and denticulates are generally regarded as being well-suited to shaving
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and scraping wood, bone, and antler (Hayden et al. 2000; Spafford 1991). Some
distinctions between large and small notches have been made. Larger examples, with
their higher spline-plane angles, were best suited to working hard woods. Smaller
notches and denticulates, with their lower spline-plane angles, were used in the
production of more delicate basketry elements (Hayden et al. 2000; Spafford 1991).
While interesting, these distinctions were not needed to classify these tools in this
analysis. Their clear association with woodworking or at least with the working of
relatively hard materials (i.e. heavy-duty tasks), and their relative lack of
multifimctionality, allowed for their placement within the woodworking or heavy-duty
functional group.
For the classification of unifacial borers and bifacial drills, design and tool
morphology were considered. Borers are stout and robust with "projections capable of
sustaining" high "loads as well as rotary movements without fracturing" (Hayden et al.
2000:193), presumably to deal with the harder materials being worked by such tools.
While drills may not be especially tough, the task constraints of boring holes leaves little
morphological flexibility resulting in a highly speciaUzed tool stout enough to work
moderate to hard materials (Hayden et al. 2000). Ethnographic evidence is sparse
regarding the use of drills, but at least one use was for manufacturing pipes (Teit 1900).
Tool morphology and ethnographic evidence indicate that borers and drills were used in
heavy-duty tasks such as the working of hard materials like wood, bone, and antler.
Key-shaped scrapers are classified with the woodworking group based on the
research of Mike Rousseau (1992). His analysis suggested that the primary functions of
key-shaped scrapers "involved working stalks and branches of small woody shrubs and
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trees" (Rousseau 1992: 102), More specific tasks include "bark stripping, removal of
secondary branch nodes, and smoothing and significantly altering the primary
stalk/branch shafts by scraping, shaving, planning, whittling, carving, and/or engraving
actions" (Rousseau 1992:102). Although these activities seem more consistent with
"light-duty" oriented tasks, they are also tasks exclusively associated with woodworking,
and are therefore included within the woodworking functional group.
The woodworking group also comprises abraded cobbles and abraders, the latter
of which consist primarily of sandstone slabs. These tools were used to sharpen and
smooth bone and antler to produce awls, needles and other tools (see Spafford 1991;
Alexander 2000) that were in turn useful in the working of hide or other soft materials.
This would imply that abraded cobbles and abraders would be more appropriate classified
under the hideworking or light-duty functional group. However, ethnographies indicate
that abraders were used for smoothing arrow shafts and in other woodworking (Teit
1900). Abraders were also used to cut nephrite and other types of stone (Alexander 2000;
Teit 1900). Since nephrite adzes are considered to be heavy-duty woodworking tools,
abraders are indirectly connected to woodworking because they were used to
manufacture a highly specialized woodworking tool. It is clear that abraders had a
variety of functions, but the large size of abrader slabs also implies low mobility which is
a key characteristic of the woodworking functional group, hence their inclusion here.
Quantification of Functional Analysis
Quantification of the functional classification was essentially the same as that of
the organizational analysis. Specifically, tools of the functional groups were quantified
according to the same sub-housepit and rim construction strata groups of Housepit 7
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utilized in the organizational analysis. Despite these similarities, there was one important
difference in actual quantification of functional tools that requires discussion here.
As discussed, each tool in the organizational classification received a count of one
under the appropriate strategy class and strata group even if it was a combination tool or
appeared to have multiple fiinctions. In this regard, quantification of the functional
classification differed in that "employable units", or "EU's" (Knudson 1982) of
combination or multiple fiinction tools were quantified. Briefly, Knudson (1982:10)
states that an EU is "that implement segment or portion (continuous edge or projection)
deemed appropriate for use in performing a specific task, e.g., cutting, scraping,
perforating, drilling, chopping." If a given tool was typed as a combination tool or had
multiple functions, each potential function of that tool was regarded as an EU. Each EU
of that tool was then counted as one and that value assigned to the appropriate functional
and strata group during quantification. For example, if one tool was typed as both a
miscellaneous biface and an end scraper, it would be counted once under the hunting and
butchering group and once under the hideworking and basketry group so that both uses
would be accounted for in the data. For the organizational analysis, such a tool was
counted only once during quantification. Fortunately, in most cases it was not necessary
to use this approach as the majority of the Housepit 7 lithic tools could be easily tallied
once placed within a given functional group. For those multiple-function tools that could
not clearly be placed into a single class, EU's proved to be a good way to ensure that all
functions of the tools were represented in the data and analysis. Once quantification was
complete totals were converted to percentage frequencies.
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LITHIC RAW MATERIAL ANALYSES
The lithic raw material analysis is composed of two separate efforts: the first
focuses on general types of jasperoid, pisolite, vitric tuff, chalcedony, and quartzite
material types, and the second on the more rare prestige-associated raw materials of
nephrite, steatite, and obsidian (Hayden 2000c). Both analyses center on lithic raw
materials of debitage and tools identified in the sub-housepit and rim construction phases
of Housepit 7. Note that the term "general" is applied only to distinguish between the
raw materials considered in the first analysis fi-om those prestige-associated types
addressed in the second. It should not be taken to have any meaning beyond this
distinction.
ANALYSIS OF GENERAL LITHIC RAW MATERIALS
The general raw material analysis loosely follows the procedures used in research
previously conducted by Hayden et al. (1996a). Hayden et al.'s analysis examined the
fi-equency of jasperoid, pisolite, vitric tuff, chalcedony, and quartzite debitage fi-om three
large housepits at Keatley Creek (1,5, and 7). Their analysis suggested preference for,
perhaps even control of, certain lithic raw materials among the different housepits
(Hayden et al. 1996a). This indicated to the researchers that large households regularly
used, and controlled or perhaps owned different areas of the landscape. These
"residential corporate groups" varied in their ability to access certain lithic raw materials,
and persisted "in the same house location as identifiable socioeconomic units over many
centuries, and apparently well over a millennium" (Hayden et al. 1996a:353-355).
By following the portion of Hayden et al.'s (1996a) research procedures related to
Housepit 7, this analysis also measured the amount of use and discard of the same types
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of raw materials within the household. However, this investigation does not compare
patterns between different houses, as was done by Hayden et al. (1996a). To reiterate:
these data should allow for an assessment of the preference for certain lithic raw
materials through time at Housepit 7. If a preference is suggested it may indicate
ownership and control of a lithic raw material locale. Since this type of ownership and
control are not common among more egalitarian societies, patterning of common lithic
raw materials can give indications as to when and how socioeconomic complexity
emerged at Keatley Creek.
Quantification of General Lithic Raw Materials
Quantification of lithic raw material data was straightforward. Each piece of
jasperoid, pisolite, vitric tuff, chalcedony, and quartzite debitage, as well as every tool,
received a count of one under its respective raw material type and strata group. Hayden
et al. (1996a:344) only quantified debitage, which was done "because it was assumed to
more accurately reflect the procurement and use of lithic raw materials in bulk, whereas
modified tools might be more biased in terms of individual trade items and exchange
patterns." At the same time, Hayden et al. (1996a:353) maintain "sources for some of the
lithic material types are within 15 km of the Keatley Creek village", and that "it is highly
probable that the lithic materials at Keatley Creek were procured directly by site
inhabitants rather than by trade." Based on these factors, I felt that that any bias via trade
and exchange would be minor or almost non-existent. However, to be certain this was
the case I tabulated raw materials of debitage and tool types both separately and together.
It quickly became evident that including raw material counts from tools would have little
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effect on overall frequencies, since debitage counts greatly exceed those of tools. Raw
counts and percentage frequencies of this analysis are provided in the Appendix.
ANALYSIS OF PRESTIGE-ASSOCIATED LITHIC RAW MATERIALS
The second aspect of the lithic raw material analysis is focused on prestigeassociated lithic raw materials nephrite, steatite, and obsidian. The prestige association
of these materials comes from their use in the production of prestige items and tools,
including stone beads, ornaments, pipes, ground stone mauls, adzes, and ornamental
ground nephrite identified at the Keatley Creek site (Hayden 2000c). While most lithic
material could have been obtained locally (Rousseau 2000), at least one prestige raw
material—obsidian—may have been derived from a source located approximately 300
kilometers from the Mid-Fraser (Hayden 2000c). Tools produced from local lithic raw
materials performed most village tasks adequately. But the fact that obsidian was
obtained from distant sources suggests it had served a purpose beyond merely producing
functional tools. The local rarity of obsidian, coupled with the significant investment in
effort required to obtain it, indicates that there was a payoff for the person who possessed
the material or items produced from it—namely, increased prestige.
Along these lines, the working of nephrite required considerable amounts of time
and effort to produce items such as adzes (Hayden 2000c). Given the large investments
required in adze production, it also follows that dividends of increased prestige derived
from their production and possession would be high, and relatively few would have been
produced. Indeed, a paucity of nephrite adzes or adze fragments have been identified in
housepit deposits (Hayden 2000c).
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The association of steatite with prestige linked activities stems from its use in the
manufacture of pipes and paint or ocher bowls, as documented ethnographically (Teit
1900,1906). Steatite was used to make zoomorphic sculptures elsewhere on the Plateau
(Hayden 2000c). Given the expenses involved in the procurement and working of steatite
and all prestige-associated lithic raw materials, powerful individuals and households used
them in the production of items that reflected their high status. As such, a relatively
straightforward link between these materials and status inequality is evident. However,
Hayden (2000c) points out issues that should be kept in mind when considering prestige
items at sites like Keatley Creek that in turn appear to hold for the lithic raw materials
used to produce them.
A primary problem with analyzing the distribution of prestige artifacts is that they
are scarce in housepit or domestic deposits. This may be due to the rarity of such items
to begin with, comparatively minor status differences between domestic groups, or their
burial with high status individuals (Hayden 1997; 2000c). Prestige items that are left
behind are usually fragmentary, and were likely lost or hidden within the house (Hayden
1997; 2000c). All of these factors present limitations for determining the socioeconomic
standing of a "specific domestic group" across a given housepit floor. However, their
analysis can still give insight into the general level of socioeconomic complexity present
at Housepit 7 at any given time (Hayden 2000c:190). As stated by Hayden (2000c:200):
"the mere existence of prestige items is a strong demonsfration that private (or corporate)
ownership had largely superseded the sharing ethics of generalized hunter/gatherers since
it makes no sense to invest large amounts of labor in the production of flashy, nonutilitarian objects only to have them borrowed and never returned, as usually happens in
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generalized hunter/gatherer societies." Despite the low frequencies, tallying rates of
prestige-associated lithic raw material use at Housepit 7 should give a general but
relatively direct measure of status inequality through time.
Quantification of Prestige Associated Lithic Raw Materials
Quantification of prestige associated raw materials involved giving a count of one
to any nephrite, steatite, and obsidian piece of debitage, tool, or prestige item. Because
frequencies of these raw materials are so low, debitage and formed artifacts were
considered together as was done for the general raw material analysis. Total raw counts
were converted to percentage frequencies once counts were completed.
ANALYSIS OF LITHIC PRESTIGE ITEMS
The final analysis of this research is similar to the prestige associated lithic raw
material analysis. The core difference is its focus on the formed or worked lithic prestige
items identified in the sub-housepit and rim deposits of Housepit 7. Items included in
this analysis consist of stone beads, stone pendants, ornaments, pipe fragments or bowls,
ground stone mauls, celts or adzes, ornamental ground nephrite, paint cups, and a single
piece of miscellaneous ground stone. With the exception of the miscellaneous ground
stone types, the lithic prestige items selected for this analysis come directly from the
Keatley Creek prestige item descriptive work completed by Hayden (2000c). The
miscellaneous ground stone included in this analysis is represented by a single, special
case based on descriptions from field notes. Its presence should not be taken to mean that
any piece of miscellaneous ground stone was quantified.
Issues surrounding the analysis of worked lithic prestige items are identical to
those involved in the consideration of prestige-associated lithic raw materials, and have
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already been addressed. Suffice it to say here that, again, determining the differences
between domestic groups and other spatial distribution patterns across the floor of
Housepit 7 is not the intended goal of this of examination. As a result many of the
pitfalls inherent in the analysis of prestige items can be avoided. However, the very low
fi-equency of such items in housepit deposits remains a problem, and this issue will have
to be kept in mind when considering implications of the results. Low frequencies aside, I
believe this examination to be valid for the same reason the prestige-associated lithic raw
material analysis is compelling. That is, the mere presence of prestige artifacts should be
strong indicators of ranking and inequality (Hayden 2000c).
With this in mind the purpose of this analysis is to measure rates of lithic prestige
item use through the entire Housepit 7 sequence. Like prestige-associated lithic raw
materials, formed stone prestige items should provide suggestions as to when inequality
and ranking, with its associated displays of wealth via such items, first became evident
and what happened once it did.
Quantification of Lithic Prestige Items
Actual quantification of prestige items in Housepit 7 sub-housepit and rim
deposits was basic. Each artifact received a count of one and the value was entered under
the appropriate prestige item type and strata group. Once totals were obtained percentage
frequencies were calculated.

75

PREDICTIONS OF MODELS FOR THE LITHIC ANALYSES
This section discusses what the models outlined at the beginning of this chapter
predict regarding the various lithic analyses conducted in this research. Specific model
predictions are addressed for the organizational and functional classifications of Housepit
7's lithic tools, along with its raw materials and prestige items.
Predictions of Aggrandizer Model
Hayden's (1997) model reHes heavily on the importance of salmon and the role
manipulation of its surpluses by aggrandizers played in the rise of individual and
household competition, inequality, and ranking. Based on radiocarbon dating,
identification of Shuswap projectile points, unchanging housepit size, and lithic studies,
Hayden maintains that these elements of complexity arose early along the Mid-Fraser and
at the Keatley Creek site (Hayden 1997, 2000a, 2000b; Hayden et al. 1996a). Once these
patterns developed, the system was stable and remained relatively unchanged until the
village was abruptly abandoned at approximately 800 B.P. due to a catastrophic landslide
along the Fraser River that cut off its salmon runs (Hayden 1997; Hayden et al. 1996a;
Hayden and Ryder 1991).
Organizationally, the focus on salmon for subsistence should be reflected by high
firequencies of tools, such as those of the expedient block core strategy, associated with
processing large volumes of resources (Parry and Kelly 1986). Given this strong reliance
on salmon, Hayden's (1997) model also implies low levels of mobility as people stayed
tied to villages and focused on fishing. This greater level of sedentism would also
suggest that the expedient block core tool strategy would be the most prevalent, along
with ground stone and abrader tools. With the latter two groups, fi-equencies will be
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lower relative to expedient tools but should still remain more visible in the data than
other low-count tool strategies indicative of greater mobility (i.e. portable flake tool and
blades). Aggrandizing subsistence strategies and mobility regimes at Keatley Creek
would also be indicated by low frequencies of tools indicative of hunting and higher
levels of mobility. So, while the model predicts the prominence of expedient block core,
ground stone, and abrader strategy tools at Housepit 7, low frequencies of biface, portable
flake tool, and blade strategy tools would also be present. All patterns would have been
established early and remain relatively unchanged throughout the Housepit 7 sequence.
Functional tool groups should evince similar patterns to those predicted for the
organizational analysis under Hayden's (1997) model. Like expedient block core tools,
many tools in the heavy-duty woodworking functional group would be most adaptive in
sedentary contexts among people who process large amounts of specialized resources,
particularly salmon (Parry and Kelly 1986). Many of these would have also worked well
in the production of fishing technologies. Thus, the aggrandizer model predicts that
woodworking tools would be the dominant functional group and remain so through time,
thereby reflecting a low degree of mobility. Frequencies of hunting and butchering, as
well as hideworking and basketry tools, would remain relatively low and pattern fairly
closely with one another given their similarity in function, again indicating low levels of
mobility and a strong focus on salmon. If these two groups do exhibit any differences,
the model would predict hideworking and basketry tools to be more prevalent early and
to retain a stronger presence than hunting and butchering tools. According to Hayden
(2000c), buckskin can be considered a prestige item because it was used by high status
individuals and households in wealth displays. If this is the case, it follows that tools
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used in the production of buckskin (or any prestige item for that matter) should appear
early given the early emergence of inequality proffered by Hayden's model. Whatever
the frequencies of the specific functional groups, patterns predicted by the aggrandizer
model should appear early and remain strong through time at Housepit 7.
Aside from subsistence sfrategies and mobility regimes, several predictions
regarding differential access to resources, and the degree of ranking and inequality, at
Housepit 7 can be proposed based on Hayden's (1997) model. Frequencies of one or
perhaps even two general lithic raw material types should be clearly dominant early and
remain steady through all Housepit 7 occupations. Such a pattern would indicate the
early and sustained ownership and control of a lithic source, as allowed for under the
model. This would also lend additional support to the implications of Hayden et al.'s
(1996a) lithic research, the procedures of which were utilized in my general raw materials
analysis. Ranking and inequality would be reflected in frequencies of prestige-associated
raw materials, and the model would predict higher frequencies of all types early followed
by stability in those high numbers through time. The diversity of prestige lithic raw
materials utilized would also be an indication of the degree of inequality, and under this
model diversity of raw materials should be large early and remain prominent through
time. Formed lithic prestige items should show the same patterns as prestige-associated
raw materials for the same reasons, with frequency and diversity of items represented
starting high and remaining at such levels through to late Housepit 7 deposits.
Predictions of the Evolutionary Model
The aggrandizer model can be contrasted with the evolutionary model (Prentiss et
al. 2004), which argues for a late development of socioeconomic complexity in the Mid-
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Fraser area and at Keatley Creek. Populations first packed into the Mid-Fraser under
drought conditions, withdrew as the climate cooled and moistened, and then packed once
again into the area upon a return to drought conditions. It was only during the second
drought and packing event that the high degree of ranking, inequality, and general
complexity (thought to appear early under Hayden's model) finally materialized (Prentiss
et al. 2004). Salmon also has importance under this model, and it does not dispute that
surpluses may have been used by aggrandizers to elevate their status and that of their
households. However, according to Prentiss et al. (2004), indications of these behaviors
do not become apparent until 200 to 600 years after the village formed. Therefore, status
competitions between individuals and households cannot be viewed as the driving force
behind the emergence of villages like Keatley Creek. Under this model, inequality and
complexity developed fi"om status competition as side-effects to an evolutionary process
that acted upon previously established cultural structures. It argues for flexibility as
people continually adapted to changing climates and adjusted their subsistence strategies
to address those changes. As might be expected, the dynamic evolutionary model
invokes a number of distinct predictions for the lithic assemblage of Housepit 7.
Under the Prentiss et al. (2004) proposition, drought conditions at 1100-700 B.P.
led to increased territoriality and competition due to local resource shortages of all kinds.
The primary focus on riverine resources slowly shifted to an increase in the reliance on
mammalian resources, particularly as large households exercised their power and
controlled key resource acquisition locales. The change may also have been aided by
technological innovations like the bow and arrow, which allowed for greater efficiency
and effectiveness in hunting (Prentiss et al. 2004). The evolutionary scenario therefore
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predicts the early domination of organizational tool strategies by expedient block core,
ground stone, and abrader tool groups as a result of the initial focus on salmon and low
mobility. These frequencies, however, would slowly diminish through the Housepit 7
occupations as people became more mobile in their attempts to control, protect, and
procure scarce terrestrial resources. This change in mobility and subsistence would
likewise be indicated by steady increases in the frequencies of biface, portable flake tool,
and blade strategy lithic tools.
Functional tool group frequencies would support patterns of the organizational
analysis under the evolutionary model. In this case, an early dominance of woodworking
or heavy duty tools in the Housepit 7 would be predicted as people packed into the MidFraser area and became sedentary during the first period of drought. The change to a
greater emphasis on mammalian resources predicted by the model would be reflected by
increased frequencies of hunting and butchering and hideworking and basketry tools
through time. Woodworking tools would steadily decline in frequency to reach their
lowest levels late at Housepit 7, ftirther supporting a later shift in subsistence sfrategies
and mobility regimes. It is expected that hunting and butchering and hideworking and
basketry functional groups would be closely associated and demonstrate similar patterns.
If frequencies of hideworking and basketry tools do increase through time, the
evolutionary model's position for the late formation of inequahty might predict this due
to the prestige association of buckskin, as previously discussed (Hayden 2000c). Lastly,
greater amounts of hideworking and basketry tools late suggests the increased use of
plant resources that may have been harvested through the use of basketry elements.
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In regard to the general lithic raw material analysis, the evolutionary model
predicts that evidence for the control of highly desirable resource acquisition locales such
as lithic quarries would only appear late in the Housepit 7 sequence. Therefore, one or
possibly two general lithic raw material types would become dominant gradually and
reach their peaks late. Said another way, early deposits would show a greater diversity in
raw material types, but as time passed this diversity would decrease as one or two types
rise to clearly dominate over all other lithic raw material types. The late rise of ranking
and inequality posited by the evolutionary model predicts that prestige-associated lithic
raw materials would show low frequencies and diversity early. In both cases, this would
be followed by a gradual increase through time with peaks during the latest phases of
Housepit 7. The model predicts the same patterns for formed prestige items.
Model Prediction Summary
Predictions for the results of the lithic analyses can be summarized in broad terms.
A heavy focus on salmon coupled with low mobility, and an early rise of ownership and
control of resources, ranking, and inequality are key characteristics of the aggrandizer
(Hayden 1997) model. All trends or patterns in the lithics under this model of stability
should appear early in the Housepit 7 record and change little through time. The
evolutionary model (Prentiss et al. 2004) holds that subsistence strategies will shift to the
greater utilization of a variety of terrestrial resources, and as a result mobihty would also
increase. Ownership and control of resources, ranking, and inequality appear late along
the Mid-Fraser. Lithics under this model would show trends of gradual change through
time with peaks during the later occupations of Housepit 7.
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Table 3-4 summarizes the predictions of both models for the lithic analyses of this
research. It should be noted that it presents an idealized vision of both models, and does
not necessarily take into account ecological or technological changes in Hayden's (1997)
proposition. For example, while Hayden has argued for stability during the Classic
Lillooet period, he has also considered the impact technological advancements like the
bow and arrow may have had on the economies of Housepit 7 and Keatley Creek.
However, in order to adequately test the two models with the lithic analyses used in this
research, broad lines of distinction had to be drawn between them.
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Table 3-4. Model predictions for organizational, functional, lithic raw material, and
lithic prestige it em analyses.

ANALYSES
Organizational
Analysis
Expedient Block
Core Strategy
Biface Strategy
Portable Flake
Tool Strategy
Ground Stone
Strategy
Blade Strategy
Abrader Strategy
Functional
Analysis
Hunting and
Butchering Tools
Hideworking and
Basketry
(light duty) Tools
Woodworking
(heavy duty) Tools
General Lithic
Raw Materials
Frequency of one
or two raw
materials
Diversity of raw
materials
PrestigeAssociated Lithic
Raw Materials
Frequency of all
raw materials
Diversity of raw
materials
Lithic Prestige
Items
Frequency of
prestige items
Diversity of
prestige items

AGGRANDIZER
MODEL
LITHIC
FREQUENCIES
EARLY TO MID
HOUSEPIT 7

AGGRANDIZER
MODEL
LITHIC
FREQUENCIES
MID TO LATE
HOUSEPIT 7

EVOLUTIONARY
MODEL
LITHIC
FREQUENCIES
EARLY TO MID
HOUSEPIT 7

EVOLUTIONARY
MODEL
LITHIC
FREQUENCIES
MID TO LATE
HOUSEPIT 7

High'

High'

High"

Low^

Low"*

Low''

Low^

High'

Low"^

Low''

Low^' ^

High^'^

High"

High"

High"'"

Low^'"

Low"^
High'

Low''
High"

Low ^
High"'"

High^'^
Low"'"

Low

Low

Low^

High'

Low^

Low^

Low^' ^

High''^

High'

High'

High"

Lov/

High

High

Low^

High'

Low

Low

High"

Low^

High

High

Low^

High'

High

High

Low^

High'

High

High

Low^

High'

High

High

Low^

High'

1) Relative to frequencies of all other strategies and functional groups
2) Starting high but decreasing in frequency and/or levels of diversity to late Housepit 7
3) Relative to earlier frequencies and/or levels of diversity
4) Relative to ground stone and abrader strategies
5) Starting low but increasing in frequency and/or levels of diversity to late Housepit 7
6) Relative to portable flake tool and blade strategies
7) Buckskin prestige link may result in high frequencies relative to hunting and butchering functional group
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CHAPTER FOUR:
RESULTS
INTRODUCTION
This chapter presents the results of the analyses described in Chapter 3. With the
recent radiocarbon dating of sub-housepit and rim construction phases, lithics from all
analyses could be quantified according to five distinct stratigraphie groups that constitute
the entire lifespan of Housepit 7 (see Table 3-1). These stratigraphie groups give
temporal control and allow the analyses to speak to rates of lithic production, use, and
discard over time. Changes in these rates have relatively direct implications for changes
in mobility regimes, subsistence strategies, ownership or control of resources, and
ranking or status inequahty, as touched upon in the preceding chapter. Once trends
reflecting these issues have been observed in the data, they can then be considered in
light of those predicted by the more established aggrandizer (Hayden 1997), or the newer
evolutionary (Prentiss et al. 2004), models for emerging socioeconomic complexity in
order to determine which is best supported by these particular data. It must be stressed at
the outset that patterns and trends observed in the lithics data are not mutually exclusive
of one another. For example, if increased mobility is suggested it does not mean that
people were no longer sedentary, only that they may have become more logistically
itinerant relative to earlier time periods.
RESULTS OF ORGANIZATIONAL ANALYSIS
The goal of this analysis is to get an idea of variation in the organization of lithic
technology through the sub-housepit and rim deposits of Housepit 7, and therefore,
through time. By looking at the comparative significance of lithic use and discard
strategies, insights into the level of mobility and types of subsistence practices employed
84

become possible. A total of 553 lithic tools were organizationally classified and
quantified fi-om the early SHP 3 deposits to the late Rim 4.
Expedient block core strategy tools dominate the assemblage through each
occupation zone of Housepit 7 (Figure 4-1). This was expected as such tools are
common among more sedentary groups (Parry and Kelly 1986). Expedient block core
tools also steadily dropped in fi-equency through time, fi-om a high in SHP 3 at 70.59% to
their lowest level of 56.9% of the assemblage in Rim 4. Although tools of the expedient
strategy still predominate in the last occupations of Housepit 7, their diminished presence
suggests a shift in mobility and subsistence strategies, particularly when considered in
conjunction with fi"equencies of biface and portable flake tool strategies.
Biface strategy tools drop to their lowest frequency (10%) in Early HP 7 deposits
but then consistently climb to a peak of 24.56% in Rim 4, which coincides with the
steady drop in expedient tools, as previously mentioned. The frequencies of portable
flake tools fluctuate early and are few in number. However, it is notable that they remain
at higher levels in the last two occupation phases of Housepit 7. The small sample sizes
of ground stone, blade, and abrader tool strategies render them meaningless for the
purposes of this analysis.
Despite the very small sample size of half of the lithic strategy groups in the
organizational classification, the data still show several important trends. The data for
the organizational classification suggest changing levels of mobility and modification of
subsistence strategies through time. Specifically, biface and portable flake tools are
multifianctional, lightweight, highly maintainable, and may even provide a raw material
source (e.g. bifaces) for the production of additional tools where no other sources occur
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Figure 4-1.
(Kelly 1988; Parry and Kelly 1986). Thus, their flexibility and dependability offered a
significant advantage to mobile people over expedient tools, which are often produced
with an immediate task in mind and then tossed aside (Parry and Kelly 1986).
Conversely, bifaces and portable flake tools would not function as well in more sedentary
contexts. In general, these tools require large time and effort investments due to the level
of skill and quality of raw material required to produce them, and are also more difficult
to maintain (Parry and Kelly 1986). Tools of the expedient block core strategy, on the
other hand, are more useful in sedentary contexts—in other words, factors that made
bifaces and portable flake tools beneficial are not cost-effective for people remaining in
one place. The organizational classification suggests expedient tools produced at
Housepit 7 were necessary early on, but as time passed, biface and portable flake tools
became increasingly important as people became more logistically mobile.
The same data trends are suggestive as to why logistical mobility may have
increased at Housepit 7. The bulk of the tools classified under the biface and portable
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flake tool strategies (Table 3-2, Chapter 3) are technologies that were used for the
procurement, butchering, and general processing of game. It therefore follows that the
greater levels of logistical mobility reflected by tool frequencies over time resulted from
changing subsistence strategies and a shift to an increasing focus on mammalian
resources.
RESULTS OF FUNCTIONAL ANALYSIS
By consulting ethnographic (Teit 1900, 1906; Alexander 2000), distributional
(Spafford 1991), and frmctional studies (Rousseau 1992) of lithic tool use, Housepit 7
tools were classified into three broad groups, and the collective whole of each reflect
general hunting and butchering, hideworking and basketry or light-duty, and
woodworking or heavy-duty tasks (Table 3-3). When the classification was quantified
for each of the five Housepit 7 occupation phases, some interesting trends are discernable
that parallel those observed in the organizational classification data.
A total of 490 lithic tools from Housepit 7 deposits were grouped and quantified
under the fiinctional classification. Frequencies of tools classified under the hunting and
butchering ftinctional group show a steady increase through time, from a low of 17.65%
in SHP 3 to a maximum of 43.2% in Rim 4 (Figure 4-2). Hideworking and basketry tools
show roughly the same pattern of increasing frequency through time, which was expected
given that many of the frmctional tasks for the tools are related between it and the hunting
and butchering class. Frequencies of hideworking and basketry or light duty tools are at
their lowest (11.76%) in SHP 3, rise to a peak of 32.81% in the second to last occupation
phase of Rim 3 & SHP 4, and drop again to 23.94% in Rim 4. The frequencies of
woodworking or heavy-duty tools steadily decrease through time. From a high of
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Figure 4-2.
70.59% in SHP 3, they steadily drop to reach their lowest levels (32.86%) in the last two
occupations phases of Housepit 7.
If the functional groups accurately represent the general tasks after which they are
named, the data suggest a gradual change first and foremost in subsistence strategies but
also in the level of mobility. Increasing frequencies of hunting and butchering tools,
coupled with those of hideworking and basketry tools, indicate an increased focus on the
procurement of terrestrial resources through time. These would include not only
mammalian resources, but plant resources as well, which may have been harvested
through the use of basket elements (Prentiss et al. 2004). Basketry would, in turn, require
the production of light-duty tool types included in the hideworking and basketry group.
The decrease in frequency of these tools in Rim 4 is surprising. The reason for this
pattern is unclear given that hunting and butchering tools continue to rise to their greatest
frequency in the Rim 4. However, note that the frequency of hideworking and basketry
tools in the last rim construction phase is over double what it was in SHP 3, the earliest
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deposits in Housepit 7. The increasing rates of both the hunting and butchering and the
hideworking and basketry tool groups suggest greater levels of logistical mobility
because they were used to procure and process terrestrial resources, which, by necessity,
require greater levels of mobility to obtain.
Changes in logistical mobility and (somewhat less) in subsistence are also implied
by progressively diminishing frequencies of woodworking or heavy-duty functional tools.
As discussed in Chapter 3, it is assumed that the bulk of these tools would be more
prevalent among sedentary peoples. In particular, the large investments in time and effort
required to produce some of these tools (i.e. adzes) would not be as affordable under
more mobile regimes. Further, many of these tools are quite specialized and are
conducive to working the hard materials used in the production of fishing technologies.
The expedient nature and lack of portability of other tools within the woodworking group
also fits best with more sedentary contexts (Parry and Kelly 1986). By extension, if the
woodworking tools of Housepit 7 suggest the people of Keatley Creek were less mobile
early on, it can be cautiously assumed they were more focused on salmon at that time
given the area's excellent fishery. This focus appears to lessen over time as terrestrial
resources gain in prominence.
The functional analysis data also provide an indication of increasing levels of
inequality through time. If the possession of buckskin was indeed the realm of the
prestigious and wealthy at Keatley Creek, as suggested by Hayden (2000c), then
frequencies of hideworking and basketry tools would suggest that the greatest extent of
inequality occurred during the last two phases of Housepit 7.
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RESULTS OF GENERAL LITHIC RAW MATERIAL ANALYSIS
Based on the lithic raw material analyses of three Keatley Creek housepits (1,5,
and 7), Hayden et al. (1996a) concluded that large households formed residential
corporate groups that persisted for a number of centuries and had differential access to
the landscape, by which they owned or controlled certain lithic raw material sources. My
analysis sought to replicate the procedures of Hayden et al.'s study by measuring the
frequencies of five different lithic raw material types in Housepit 7 using both the
debitage and tools identified within the newly dated occupation phases (Prentiss et al.
2003b). Hayden et al. (1996a) saw evidence for clear raw material preferences in
Housepit 7, and therefore assumed that this reflected the ownership or control of a lithic
raw material source. My results are not quite as definitive.
A total of 1,575 pieces of lithic debitage and tools were tabulated by raw material,
which include jasperoid, pisolite, vitric tuff, chalcedony, and quartzite from the
occupation phases of Housepit 7. Jasperoid clearly dominates the lithic assemblage of
each house phase, which replicates the results of Hayden et al. (1996a). However, a
steady drop in frequency is also indicated along the housepit's timeline. Jasperoid peaks
early in SHP 3 (63.41%), then drops to 45.01% in Rim 3 and SHP 4, before rebounding
slightly again to 49.14% in Rim 4 (Figure 4-3). As Jasperoid decreases, frequencies of
other lithic raw materials generally tend to increase through time.
Pisolite is the next most heavily utilized lithic raw material. It increases slightly
from 24.39% in SHP 3 to its greatest level at 29.17% in Rim 4. Like pisolite, the
frequency of quartzite also increases through time. The swell in numbers is substantial
considering the initial frequency of 2.44% in SHP 3, which then jumps over six times to a
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peak of 16.01% in Rim 3 & SHP 4. Quartzite does drop again to 9.98% in Rim 4, but
this is still over four times the amount observed in SHP 3. Vitric tuff frequency
fluctuates through time, and climaxes at 5.27% during the Early HP 7 phase. The
frequency of chalcedony also reaches its zenith at 10.27% in Rim 1, Rim 2, and SHP 1,
before falling off again to 8.06% in Rim 3 and SHP 4 and Rim 4. Both vitric tuff and
chalcedony display frequencies in Rim 4 that are greater than what was observed in the
earliest deposits of Housepit 7, although these increases are minimal.
These lithic raw material data are interesting in light of Hayden et al.'s (1996a)
lithic study. Jasperoid may dominate the raw material types at Housepit 7 throu^ time,
but its prevalence becomes less marked between the earliest and the latest deposits of the
house. As jasperoid decreases, pisolite and quartzite reach their greatest levels in the last
two Housepit 7 occupation phases. The low frequencies of vitric tuff and chalcedony
vary slightly through time, which precludes drawing inferences from these data.
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However, it may be noteworthy that their Rim 4 frequencies are higher than in the earliest
occupation phase of SHP 3.
If Hayden et al. (1996a) are correct, the dominance of a raw material, as
recovered from housepit deposits, may indicate ownership and control of key lithic
acquisition locales. The results here show strongest evidence for this early in the
Housepit 7 sequence, but then the picture slowly changed as time went on. These data
imply ownership and control of jasperoid occurred early, but then slowly eroded through
time as the procurement and use of all other raw materials rose in frequency, and reached
their apex in mid to late Housepit 7 deposits. In short, this lack of sustained control
coupled with the increase in the diversity of lithic raw materials would not be expected if
a residential corporate group maintained their presence for centuries at Housepit 7
(Hayden et al. 1996a). This, of course, is assuming the conclusions of Hayden et al.'s
(1996a) study are correct. If they are not, another possibility may be that Housepit 7
corporate groups simply expanded their ranges over time, thereby accessing a greater
variety of lithic raw materials.
RESULTS OF PRESTIGE-ASSOCIATED LITHIC RAW MATERIAL ANALYSIS
Prestige- associated lithic raw materials include nephrite, steatite, and obsidian.
All were used to manufacture tools and artifacts that are associated with the activities and
wealth displays of high-ranking individuals and households at Keatley Creek (Hayden
2000c). In addition to the prestige items they were used to manufacture, nephrite and
steatite were unique and "prestigious" because of the large time and labor investments
required to work them (Darwent 1980). In the case of obsidian, its local rarity
contributed to its increased value. As described in Chapter 3, frequencies of these types
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of raw materials tend to be low in domestic deposits for a variety of reasons (Hayden
2000c). These low numbers need to be kept in mind as trends in the data are discussed.
A total of 26 pieces of debitage, tools, and/or prestige items were manufactured
from nephrite, steatite, or obsidian throughout the Housepit 7 sequence. The earliest
deposits of the house, as well as the early middle period of Rim 1, Rim 2, and SHP 1,
show nephrite as the only prestige raw material represented (Figure 4-4). This 100% use
of nephrite changes abruptly in Rim 3 and SHP 4, and all three prestige raw material
types are represented evenly. In the final occupation phase of Rim 4, obsidian dominates
and constitutes 70% of the prestige-associated lithic raw materials. Nephrite drops out
entirely and steatite decreases slightly to 30%. When all prestige-associated raw
materials (nephrite, steatite, and obsidian) are collapsed into a single group, the trend
toward larger frequencies late in the Housepit 7 occupational sequence becomes much
clearer than when they are viewed individually (Figure 4-5). Taken together, prestigeassociated lithic raw materials rise to 11.54% in Rim 3 and SHP 4, and then jump to
76.92% in Rim 4. Thus, 88.5% of all prestige stone is associated with the house's final
two occupation phases. In sum, the results of this analysis indicate their use became
much more common late in the life of Housepit 7.
If the simple presence of lithic prestige items, and by extension the raw materials
used in their manufacture, are considered as indicators of ranking and inequality (Hayden
2000c), then these data suggest that differential social and economic standing was most
substantial late, in the Rim 4 occupation phase of Housepit 7. Hayden (2000c:190) cites
increased diversity of prestige items in spatial distribution studies as being an "especially
reliable indicator of high status". If this idea is extended to the relative frequencies of
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prestige-associated lithic raw materials, then the greater diversity of these materials in the
last two occupation phases provides further evidence that a hi^ degree of status
inequality came late to Housepit 7 and Keatley Creek, hi addition to ranking and
inequality, greater levels of exchange and mobility may be indicated by the pronounced
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increase in obsidian frequency between Rim 3 and SHP 4 and Rim 4 Although evidence
for a local obsidian lithic source is lacking (Rousseau 2000), studies show that numerous
pieces of the material came from Anaheim Lake, located roughly 300 kilometers
northwest of the Keatley Creek site (Hayden 2000c). These data, would suggest that
exchange became much more prominent late, during the last rim phase of Housepit 7.
RESULTS OF THE LITHIC PRESTIGE ITEM ANALYSIS
The analysis and tabulation of Housepit 7 lithic prestige items in domestic
deposits are beset with the same problems that results in low frequencies of prestigeassociated raw materials, as previously discussed and detailed in greater depth in Chapter
3. However, relative frequencies can still be constructive for determining rates of lithic
prestige item utilization through time. While their low sample size must always be kept
in mind when considering trends in the data, the mere existence of these items can give
indications of ranking and inequality (Hayden 2000c) when plotted along the Housepit 7
timeline.
Only 11 individual prestige items were identified in Housepit 7 deposits. SHP 3
contained a single piece of ornamental ground nephrite, and Early HP 7 was entirely
devoid of prestige items (Figure 4-6). Rim 1, Rim 2, and SHP 1 contained one piece of
miscellaneous ground stone. In Rim 3 and SHP 4 diversity of items increases
substantially, with pipe or bowl fragments, ground stone mauls, and adzes all represented
by single examples. The diversity of prestige items is not only maintained in Rim 4, but
their overall frequency rises with the addition of three stone beads, a single ornament, and
two pipe fragments. When all prestige item types are collapsed into a single group, these
patterns become even more pronounced (Figure 4-7). The increase in both diversity and
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number of prestige items over time is clear, and terminates with a large peak in Rim 4. In
fact, 27.27% of the all lithic prestige items are found in Rim 3 and SHP 4, which then
doubles to 54.55% in Rim 4. Thus, 9 of the 11 lithic prestige items tabulated (81.8%),
are from the two most recent Housepit 7 rim occupations.
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Lithic prestige items show the same pattern as prestige-associated raw materials.
The steady increases in relative frequencies and diversity through time indicates that the
wealth displays, ranking, and overall inequality in which prestige items played a part
reached their maximum extent during the last two occupation phases of Housepit 7.
RESULTS SUMMARY
The analyses of lithics data collected during the University of Montana's 1999,
2001, and 2002 excavations at Housepit 7 of the Keatley Creek site revealed some rather
remarkable trends in the rates of lithic production, use, and discard, which in turn have a
number of interesting implications. Gradual, steady rises in the level of logistical
mobility and in the focus on terrestrial resources are indicated through time at Housepit 7,
and both reached their greatest extent in the two most recent rim phases of the house.
Evidence for the ownership and control of lithic sources also appears to be present,
although data trajectories suggest this control gradually faded and weakened through
time. Increases in the relative frequency and diversity of both prestige-associated lithic
raw materials and of formed lithic prestige items imply differential economic standing
came about fairly gradually and did not reach its greatest extent until the latest Housepit 7
deposits. Greater levels of exchange and mobility late in the life of Housepit 7 are also
suggested by the prestige-associated lithic raw material data.
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CHAPTER FIVE:
DISCUSSION
The results presented in Chapter 4 show that the analyses conducted in this study,
which measure rates of lithic production, use, and discard at Housepit 7, have
implications for prehistoric mobility, subsistence strategies, ownership and control of
lithic sources, and status inequality. This chapter first discusses these implications in
terms of those predicted by the two models for emergent socioeconomic complexity
tested in this research (see Chapter 3 for predictions and model discussions). In so doing,
it will be possible to determine which of these two models is best supported by the
implications of the lithics data. With this determination made, implications can then be
extended to, and considered within the context of, the supported model.
A RETURN TO THE MODELS' PREDICTIONS
In order to determine which model, the aggrandizer (Hayden 1997) or the
evolutionary (Prentiss et al. 2004), is best supported by the lithic analyses of this
research, implications will be reviewed against those predicted by the models in Chapter
3. This section is broken into sub-sections for the individual lithic analyses.
Predictions for the Organizational Analysis
Based on the organizational classification, fi-equencies of lithic use and discard
strategies imply changes in the level of mobility and in subsistence regimes employed at
Housepit 7 (Hayden et al. 1996b, 2000). The expedient block core and biface strategies
proved to be the most meaningful due to their large sample size. The decreasing rates of
the expedient block core tools, coupled with increasing fi-equencies of bifaces, documents
a gradual increase in both the level of logistical mobility and reliance on mammalian
resources over time. Although sample size was small, a larger and fairly stable fi-equency
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of portable flake tools occur late in Housepit 7, and generally support the trends observed
in the expedient block core and biface tool data. Frequencies of the ground stone,
abrader, and blade tool strategies are quite low, and as a result are not considered to have
any significant implications in this study. Despite this fact, those that are retained are
quite meaningful relative to models of emergent socioeconomic complexity.
Hayden's (1997) aggrandizer model predicted &equencies of expedient block core
strategy tools would remain high and stable while bifaces and portable flake tools would
remain consistently low. Taken together, these tool groups indicate a low level of
logistical mobility and a continuous, strong focus on salmon. While this analysis
demonstrates that the intensive reliance on expedient tools was high throughout the
Housepit 7 sequence, it also shows that they continuously dropped in number through
time to reach their lowest fi-equencies in Rim 4. In contrast, biface fi-equencies steadily
increase from Early HP 7 times and peak in Rim 4. Portable flake tool frequencies reach
higher, sustained levels in the final two occupation phases of Housepit 7, when compared
to its earlier deposits. As such, the specific predictions of Hayden's (1997) aggrandizer
model for the expedient block core, biface, and portable flake tool strategies were not
met, and therefore it is not supported by the data of the organizational analysis.
Under the Prentiss et al. (2004) evolutionary scenario, it was predicted that
expedient block core tools would dominate early but then diminish through time to reflect
the gradual increase in the level of logistical mobility and shift to a heavier reliance on
mammalian resources. These changes in mobility and subsistence would likewise be
reflected in a gradual and continual increase in the frequencies of bifaces and portable
flake tools. The results of the organizational analysis show that reliance on expedient

99

block core tools, while prevalent throughout the rim, did in fact decline over time. Biface
and portable flake tool strategy firequencies rose to peak in Rim 4 or remain at stable
highs in the last two occupation rims of Housepit 7, respectively. Therefore, predictions
of the evolutionary model for these three tool strategies were indeed met, and as a result
it is best supported by the relevant and meaningful data of the organizational
classification. It could be argued that this analysis simply measures variation in hunting
fi*equency, which in turn would be expected to increase under either model given the
adoption of the bow and arrow. While this may be true, this research tests idealized
visions of both the aggrandizer and evolutionary models, as discussed in Chapter 3.
Since the former model does not explicitly take into account several additional lines of
evidence that further support greater access to mammalian resources later in time that the
latter proposition does, it is still the evolutionary model that best fits with the results of
the organizational analysis data.
Predictions for the Functional Analysis
The functional analysis of Housepit 7 lithic tools also reveals trends of change
through time in both mobility regimes and subsistence strategies. These data suggest a
strong, initial sedentism at Housepit 7, followed by an increasingly greater degree of
logistical mobility as people slowly shifted subsistence strategies from a pronounced
focus on salmon to a greater emphasis on the procurement of terrestrial resources
(mammalian and plant). The analysis also indicates that, overall, shifts in mobility and
subsistence reached their greatest extent late in the life of Housepit 7. An increase in
hideworking and basketry tools also suggests this, as well as a gradual and late
development of status inequality.

100

For the functional analysis, Hayden's (1997) aggrandizer model predicted that the
frequencies of hunting and butchering tools, along with hideworking and basketry tools,
would remain relatively low throughout the entire rim sequence of Housepit 7. If there
was to be a difference in frequencies between the hunting and butchering and the
hideworking and basketry tool classes, it was predicted that the latter would be somewhat
more prevalent than the former due to the prestige association of buckskin (Hayden
2000c). In any case, the low tool frequencies of both groups contrasts with the prediction
of consistently high numbers of woodworking tools, which would indicate the sustained,
low degree of logistical mobility and heavy emphasis on salmon that are central to the
model.
Conversely, the Prentiss et al. (2004) evolutionary model predicted an initial
dominance of woodworking tools to be followed by a drop-off in frequency as the
hunting and butchering and hideworking and basketry functional groups gained in
numbers through time. This trend would thus indicate a slow increase in logistical
mobility as people expanded their diet to include greater amounts of mammalian
resources under increasingly ranked and competitive contexts. These trends would reach
their greatest extent in the later two occupation phases of Housepit 7, or Rim 3 and SHP 4
and Rim 4. If there was any marked difference between the two groups, the model also
predicted that the prestige- association of buckskin would function to elevate frequencies
of hideworking and basketry tools over those of the hunting and butchering class late in
the rim sequence of the house (Hayden 2000c; Prentiss et al. 2004)
This analysis has shown that the most recent occupation phase of Housepit 7
exhibited the greatest frequency of hunting and butchering tools coupled with a low
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frequency of woodworking tools. From the earliest to the latest housepit phases, both
functional groups gradually but consistently rose and fell to their maximum highs and
lows, respectively. Meanwhile, hideworking and basketry tools climbed in frequency
with each passing phase, following the hunting and butchering tool trend, although their
frequencies do drop somewhat in Rim 4. At no time are tools of the former class more
prevalent than those of the latter. Overall, implications of the frinctional analysis do not
meet those predicted by Hayden's (1997) aggrandizer model, and as such it is not
supported by these data. Rather, implications of the analysis align more closely with
those predicted by the evolutionary (Prentiss et al. 2004) model, and therefore it is
supported by these data. The one exception to this is the drop in hideworking and
basketry frequencies in Rim 4, which was not predicted.
Predictions for the General Lithic Raw Material Analysis
The lithic raw material analysis revealed some unexpected data trends. Jasperoid
dominated all five raw material types from the earliest to the latest Housepit 7 deposits.
In this regard, the results duplicate those of Hayden et al.'s (1996a:351) research.
However, this analysis shows that the frequency of jasperoid declined over time while
pisolite and quartzite reached their highest quantities in the last two housepit occupation
phases. Vitric tuff and chalcedony occur in small amounts, but their Rim 4 numbers are
higher than in the early SHP 3 occupation, which has some minor significance.
Hayden et al. (1996a) maintain that the preference of jasperoid in Housepit 7
lithics indicates ownership and control of a key resource by residential corporate groups
that persevered for hundreds of years. If the same corporate group occupied the dwelling
for this span of time (or even a millennium) as suggested by Hayden et al. (1996a), there
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should be early indications of ownership or control and these would be expected to
remain fairly stable. In short, the pattern of general raw material frequencies observed in
SHP 3 (Figure 4-3) should be repeated in a relatively stable manner in all subsequent
Housepit 7 strata groups. The aggrandizer model (Hayden 1997) predicted these same
patterns, which would support the contention that socioeconomic complexity, of which
ownership or control of key resources is a part, arrived early at Keatley Creek and
remained relatively unchanged until site abandonment.
The evolutionary model, on the other hand, maintains that complexity should not
arise until late at Keatley Creek. As a result, the model predicted that indications of
ownership or control would not reach their greatest extent until late in the Housepit 7 rim.
Patterns in the lithic raw material data supporting this model would show a gradual
increase in the dominance of one or maybe two lithic raw material types, which would
become most prevalent in the mid to late Housepit 7 occupation phases.
If ownership or control of parts of the landscape is indeed indicated by the
dominance of a particular raw material, the data of this analysis suggest strong initial
control that fell off through time: jasperoid became less prevalent and other raw material
types rose in frequency to reach their zenith in the middle and late periods of Housepit 7.
This suggests less, not sustained and certainly not increased, confrol through time. Thus,
predictions under Hayden's (1997) aggrandizer model were not met, and these data also
do not support the conclusions of Hayden et al. (1996a). Further, predictions under the
evolutionary (Prentiss et al. 2004) model were also not met because again, the data
suggest a gradual decline in the level of control rather than increased levels late.
Therefore the results of the general lithic raw material analysis have to be considered
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neutral in terms of offering support for either model tested in this research. As alluded to
in Chapter 4, these results may suggest that Housepit 7 corporate groups expanded their
range over time and as a result accessed a greater variety of lithic raw materials.
Predictions for the Prestige-Associated Lithic Raw Material Analysis
The prestige-association of nephrite, steatite, and obsidian has been discussed in
previous chapters. If these materials indeed reflect high status and inequality, then their
relative numbers within Housepit 7 strata groups can function as a barometer for the
social and economic standing of the household over time. The early and early-middle
house deposits show limited frequency and breadth of prestige-associated stone. The
latest two rim phases, however, are characterized by greater frequency and diversity of
prestige-linked lithic materials, particularly obsidian in Rim 4. When nephrite, steatite,
and obsidian are considered together. Rim 4 dominates all previous occupations in its
total content of prestige-associated stone. This implies that differential social and
economic status did not become pronounced until late in the life of Housepit 7. The
marked increase in the level of obsidian in Rim 4 supports this idea, but also suggests
greater levels of prehistoric exchange and perhaps mobility due to its local scarcity.
If socioeconomic complexity (inequality, ranking) arose early at Keatley Creek
and was sustained through time, as proposed by Hayden (1997), then prestige-associated
lithic raw materials should give an indication of this. Indeed, the aggrandizer model
predicted high frequencies of all prestige-associated stone early, and then to be stable
throughout the life of Housepit 7. Diversity of material types was also predicted to be
high early and fluctuate little over time.
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In contrast, the evolutionary model posits that Hayden's level of complexity, with
its inequality and ranking, only became prominent late at Keatley Creek. Therefore, the
model predicted that frequencies of prestige lithic raw materials would be low and show a
limited breadth early This would then be followed by a gradual and steady increase in
frequency and diversity of prestige-associated lithics until they peaked in the latest phases
of Housepit 7.
The implications of this analysis do not support those predicted under the
aggrandizer model (Hayden 1997), since the numbers and breadth of prestige-linked
stone suggest inequality and ranking became most prominent late, rather than early.
Frequencies and diversity of prestige raw materials between the early and late Housepit 7
occupation phases show abrupt increases, which are patterns that meet the predictions for
analysis results under the evolutionary model (Prentiss et al. 2004).
Predictions for the Lithic Prestige Item Analysis
The analysis of Housepit 7 lithic prestige items parallels that of prestigeassociated materials in its methods, problems, and implications. Formed lithic prestige
tools and artifacts are linked to inequality and ranking, as detailed in Chapter 3- At
Keatley, prestige items are characterized by low frequencies to an even greater degree
than prestige-associated lithic raw materials. However, even low numbers of prestige
items can be helpful for discerning the social and economic standing of a household
(Hayden 2000c). This analysis shows that low frequencies and diversity of lithic prestige
items characterize the early and early-middle occupation phases of Housepit 7. However,
the number and diversity then increase in the last two rim phases (Rim 3 and S HP 4; Rim
4) of the housepit. When grouped into a single prestige item class, the steady increase in
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their frequency really becomes clear. In fact, Rim 4 contains twice the number of items
identified in the preceding rim phase.
Predictions for this analysis under both the aggrandizer (Hayden 1997) and the
evolutionary (Prentiss et al. 2004) models mirrored those of the prestige-associated lithic
raw material analysis. The aggrandizer scheme predicted that the relative diversity and
frequencies of prestige items would be high early and remain elevated through Rim 4,
thus reflecting the model's position on the early emergence of inequality and ranking and
their retention once established. The evolutionary model predicted low frequencies and
diversity of lithic prestige items early, followed by gradual increases through time to peak
during the later occupations of Housepit 7. Such a trend would support the gradual and
late emergence inequality and ranking proffered by the model.
It is clear from this analysis that the data do not meet the predictions of the
aggrandizer model (Hayden 1997). They do, however, show a steady increase in both
prestige item frequency and diversity over time with peaks in Rim 4, which were trends
predicted by the evolutionary model (Prentiss et al. 2004).
In summary, the preceding discussions have shown that all but one of the lithic
analyses conducted in this research met the predictions of the Prentiss et al. (2004)
evolutionary model for emerging socioeconomic complexity at Keatley Creek. While the
evolutionary scheme was not supported by the general lithic raw material analysis, the
results did not meet the predictions of the aggrandizer model (Hayden 1997) either.
Organizational and functional lithic data suggest increased levels of mobility and reduced
reliance on riverine resources coupled with a greater focus on mammalian resources.
These data trends generally reach their greatest extent late in the life of Housepit 7.
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Lithic prestige data also suggest pronounced levels of inequality and ranking appeared
late.
DISCUSSION OF IMPLICATIONS UNDER THE SUPPORTED MODEL
The lithic analyses conducted in this thesis sought to test two models of emergent
socioeconomic complexity in the Mid-Fraser area of British Columbia and at the Keatley
Creek site in particular. Most of the analyses' implications have been shown to best fit
those predicted by the evolutionary (Prentiss et al. 2004) model. This section attempts to
take these implications and place them within the larger context of the supported model.
The evolutionary model posits that socioeconomic complexity developed in the
Mid-Fraser area in three phases (Prentiss et al. 2004). Warm and dry climatic conditions
during the early Plateau Horizon at 2400-1400 B P. led to drought conditions between
1800 and 1500 B.P. In response to the increasingly dry conditions, people packed into
the Mid-Fraser area and Keatley Creek in order to access the plentiful salmon runs that
were still present despite the poor environmental conditions. This packing resulted in the
emergence of aggregated villages with a diet strongly focused on salmon that was
supplemented with additional resources through logistical collecting (Prentiss et al.
2004). When the warm and dry climate finally turned to drought after 1800 B.P., people
became more tied to, and may even have defended, key fishing locales. Nonetheless, the
egalitarian ideals that defined the mobile hunter-gatherer lifeway prior to packing into the
Mid-Fraser appears to have held fast, since there is no clear evidence of ranking and
inequality at this time other than differences in house size.
The Housepit 7 occupations that cover the first drought phase of the evolutionary
model (SHP 3 and Early HP 7), have a combined radiocarbon span of 1815-1299 B.P.
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(Table 3-1) (Prentiss et al. 2003b). The organization of lithic technology during these
occupations reflects the strong reliance on salmon and a low degree of logistical mobility
suggested to have been present during this period. Expedient block core tools dominated
while bifaces and portable flake tools were relatively scarce. Functional lithic tool
groups parallel what is seen organizationally at this time, particularly in SHP 3.
Significant drops observed in woodworking tools and increases in hunting and
hideworking tools between SHP 3 and Early HP 7 strata are notable. This may be
reflective of increased defensive concerns and logistical collecting activity during the
height of the drought. Prestige-associated lithic raw materials and artifacts are poorly
represented in SHP 3 and are non-existent in Early HP 7, suggesting that ranking and
status inequality did not gain prominence during the first drought and packing event.
Cooler, wetter climatic conditions prevailed between 1400 and 1100 B.P., near
the end of the Plateau and the very beginning of the Kamloops Horizons. The
evolutionary model posits that salmon runs improved across the Canadian Plateau, and as
such payoffs to staying packed in the Mid-Fraser area were no longer what they were
during the preceding drought (Prentiss et al. 2004). In fact, costs for the collection of
terrestrial resources may have become too large for most people to bear, as the
investments required increased substantially under the cool, wet climate. An increased
number of housepits at sites elsewhere on the Plateau suggest population movement out
of the Mid-Fraser during this period. However, the Keatley Creek site was not
abandoned and data do suggest the possibility that fewer people lived there (Prentiss et al.
2003b). The evolutionary model holds that patterns initiated during the prior drought
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were generally maintained during the cool, moist interval, but some minor increases in
ranking and inequality may have occurred (Prentiss et al. 2004).
At Housepit 7, the cool, wet phase of the model begins at the tail end of the Early
HP 7 occupation (1710-1299 cal. B.P.), includes all of Rim 1, Rim 2, and SHP 1 (13451176 cal. B.P.), and the bulk of Rim 3 and SHP 4 (1306-1060 cal. B.P.) (Table 3-1)
(Prentiss et al. 2003b). Organizationally, Housepit 7 lithic technology from these
occupations shows the domination of expedient block core tools, but at the same time
they steadily decrease as biface tools progressively gain prominence. Portable flake tools
dip in frequency but do return to elevated numbers in Rim 3 and SHP 4. Functionally,
the woodworking tool group consistently drops during this period, while hunting and
butchering tools rise slightly and hideworking and basketry tools also increase, but in a
more pronounced fashion. The organization and function of Housepit 7 lithic technology
implies a greater reliance on mammalian resources through the cool and wet period of
1400 to 1100 B.P., as suggested by the evolutionary model and supported by recent
analyses of the house's faunal remains (Prentiss et al. 2004; Bums 2004). Greater
mobility is also suggested, which may have been a natural byproduct of the increased
focus on mammalian resources. The low degree of ranking and status inequality
observed in the first phase, as indicated by prestige-associated lithic raw materials and
items, appears to have been maintained in this phase until Rim 3 & SHP 4. Increased
frequencies and diversity of prestige-linked raw materials and formed items suggest some
degree of inequality had arrived toward the end of the cool and moist climate conditions,
which may hint at the minor status differentiation.
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The cold, damp climate of 1400 to 1100 B.P. gave way to a second period of
drought during the first half of the Kamloops Horizon, between 1100 and 700 B.P.
Patterns initiated during the first drought were repeated, only to a more extensive degree
which entailed very different results (Prentiss et al. 2004). People once again packed into
the Mid-Fraser area to access the ample salmon runs that had diminished elsewhere.
Drought conditions opened up forests, which benefited ungulate populations and some
types of edible plant resources and as a result search times and the effort required to
access them was reduced. According to the evolutionary model, it was at this time that
elements of the Classic Lillooet period described by Hayden (1997) finally came to
complete finition. A significant elaboration of the cultural structure laid down during the
first drought ensued, and the second drought saw an entirely new type of mechanism that
did not involve the retention of egalitarian ideals but rather pronounced socioeconomic
complexity (Prentiss et al. 2004). Competitive behavior and territoriality may have led to
local resource shortages, which could have been intensified by new technological
innovations like the bow and arrow. Indeed, Housepit 7 faunal studies suggest manamals
became the main focus of the diet during this second drought (Bums 2004). In such a
situation, the largest households and their members would have had the greatest
advantage and benefited via elevated prestige on both the corporate and individual levels.
Ranking and status differentiation soon followed (Prentiss et al. 2004).
Housepit 7 occupations during this second period of drought include the very end
of Rim 3 and SHP 4 (1306-1060 cal. B.P.) and all of Rim 4 (1303-965 cal. B.P.). During
this period, patterns observed in the lithics of Rim 3 and SHP 4 became much more
pronounced in Rim 4. The increased reliance and focus on mammalian resources
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suggested by the faunal data is reflected by the organization of lithic technology.
Expedient block core tools continually dropped in their dominance and reached their
lowest frequency in Rim 4. Biface numbers increased and peaked in Rim 4, and portable
flake tool frequencies also increased and remained stable in both rims. Functional tool
classes echo these trends, as woodworking tools reached their lowest frequencies during
the second drought. Hunting and butchering gear, along with hideworking and basketry
tools, reached their greatest levels in Rim 3 and SHP 4 and Rim 4, respectively.
Together, the Housepit 7 organizational and functional lithics data indicate a reduced
emphasis on salmon and increased reliance on mammalian resources, which would have
occurred under highly competitive circumstances and involved the use of new
technologies (i.e. the bow and arrow), a situation where large households had all the
advantage (Prentiss et al. 2004).
Status differentiation and inequality were most pronounced during this time
period, as indicated by the Housepit 7 prestige lithics data. Although diversity of
prestige-associated lithic raw materials observed in Rim 3 and SHP 4 was reduced in Rim
4 by one material type, there was a marked increase in obsidian frequency. This greater
use of obsidian in the last occupation phase suggests exchange may have become
significant late in the Housepit 7 sequence. The diversity of formed lithic prestige items
was stable during the last two housepit occupations; the combined frequency of all items
doubles in Rim 4 The peak of hideworking and basketry tools in Rim 3 and SHP 4 may
also indicate elevated inequality during this period due to the high status afforded by
buckskin (Hayden 2000c). Overall, these data indicate that ranking and inequality, and
by extension socioeconomic complexity, reached their fullest extent late at Housepit 7
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and the Keatley Creek site, just prior to their abandonment during the brief period of
1100-700 B P., as proposed by Prentiss et al. (2004).
The catastrophic landslides in the Fraser canyon, which had detrimental effects on
the highly predictable and abundant salmon runs, may not have been the primary cause
behind the abandonment of the Keatley Creek site, as maintained by Hayden and Ryder
(1991). Environmental data indicate climatic conditions changed between 800 and 700
B.P.—around the time of village abandonment—and returned to the cool and moist
conditions that were present prior to the second drought. Cooler temperatures and
increased moisture resulted in a severing of the ties that bound people to the Mid-Fraser
and Keatley Creek, since salmon runs had improved across the Plateau and search and
pursuit times for mammalian resources had increased locally (Prentiss et al. 2004). At
village abandonment, shifts in mobility regimes and subsistence strategies occurred as
payoffs for remaining semi-sedentary became less. Although salmon were still utilized,
faunal remains from terminal rim phases of Housepit 7 indicated a broad diet rich in large
and small game, and possibly increased reliance on plant resources (Bums 2004). With a
diet largely focused on terrestrial resources, the costs of hunting and pursuing game and
plant resources that were increasingly dispersed and scarce would have become too great.
Many people may have determined that remaining tied to the village was no longer
feasible or beneficial, and as such left to pursue a more mobile hunter-gatherer Ufeway.
When enough people made this decision, the village was abandoned. Although this
scenario does not rule out the possibility that a catastrophic landslide may have
contributed to the demise of Keatley Creek, changing resource use patterns are viewed as
the primary cause (Prentiss et al. 2004; Bums 2004; Hayden and Ryder 1991). The

112

Housepit 7 lithic data support this viewpoint. A diminished focus on salmon coupled
with increased mobility and reliance on mammalian and other terrestrial resources
reached their peak expressions in Housepit 7 just prior to village abandonment.
DISCUSSION SUMMARY
The lithic data generated by this research indicate increasing levels of logistical
mobility and reliance on terrestrial resources over time at Housepit 7. This pattern
reached its maximum in the last rim construction phase of the house. The general lithic
raw material analysis did not indicate patterns of ownership and control predicted under
either model tested, and as such was determined to be neutral in terms of this research.
However, the prestige lithic data show that ranking and status inequality reached their
greatest expressions during the last two Housepit 7 rim phases, and was particularly
strong in the final rim. All retained, combined data best fit with predictions posed by the
evolutionary model (Prentiss et al. 2004) and run counter to those of the aggrandizer
(Hayden 1997) proposition. In essence, it was people responding to changing
environmental conditions that led to the arrival of marked socioeconomic complexity as a
side effect at Keatley Creek that, in fact, peaked near the end of the village's life.
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CHAPTER SIX:
CONCLUSIONS
This study was conducted in order to test two models for emergent socioeconomic
complexity in the Mid-Fraser area of British Columbia, Canada, and specifically at the
Keatley Creek site. Lithics data used to test these models were derived from the
University of Montana's 1999,2001, and 2002 excavations at Housepit 7 at Keatley
Creek. The lithic analyses relied on new radiocarbon dates derived from charcoal
samples in hearths, postholes, and floors within Housepit 7 (Prentiss et al. 2003b). This
level of stratigraphie and temporal control was not available to previous researchers.
These new dates from Housepit 7 range from the latter half of the Plateau Horizon (1815
cal. B.P.) to the first half of the Kamloops Horizon (965 cal. B.P.). This timeline has
been critical to this research.
Many of Brian Hayden's (1997; Hayden et al. 1996a) propositions regarding the
length and persistence of residential corporate groups at Keatley Creek and its overall
level of socioeconomic complexity are primarily based on studies of housepit floor and
upper rim deposits. More importantly, his timeframe was developed in part from a series
of radiocarbon dates from the northern rim of Housepit 7 and a dog bone identified
within a storage pit (Hayden 2000b). hi Prentiss et al.'s (2003b:729) recently published
review of new radiocarbon data, they note that Hayden's dates came from "materials
excavated in unconsolidated rim or pit fill that by definition are in secondary contexts."
Although Hayden's research is critical to understanding prehistoric occupation at Keatley
Creek, the discrepancies between the old and new radiocarbon data make it difficult to
substantiate his arguments regarding village origins, stability, and socioeconomic
complexity over time. This study has the benefit of new excavation and radiocarbon data
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(a complete profile of Housepit 7), and therefore direct implications for lithic production,
use, and discard can be more rigorously extended to address these larger issues.
The lithic analyses conducted in this study indicate that patterns of mobility,
subsistence strategies, and inequality predicted by Hayden's (1997) model may hold in
upper rim and final floor "temporal snapshots", but are not maintained when plotted
along the new Housepit 7 timeline. Organizationally, expedient block core tools
dominate all other lithic tool strategies in each phase of the house, as expected under
semi-sedentary conditions where large amounts of salmon were being processed.
However, the aggrandizer model does not predict the changing frequencies of these and
other tool strategies through time. Expedient block core tools, in fact, diminish in
fi-equency through time while those of a hunter's toolkit, such as bifaces and portable
flake tools, increase. Functional tool groups also elicit the same patterns at Housepit 7,
and suggest greater mobility and reliance on terrestrial resources over time as the focus
on riverine resources dwindled. Lithic raw material procurement and use suggests
ownership and control of a stone source may have ebbed over time, and did not increase
or remain at high, sustained levels. Prestige-associated lithic raw materials and formed
artifacts also substantially increase in frequency late in the Housepit 7 sequence,
signifying that the greatest amount of inequality came late to the household. To reiterate,
none of these inferences would be possible without an entire, dated profile of Housepit 7.
Indeed, if only lithics data from the late occupation phases (Rim 3 and SHP 4; Rim 4) of
the house were considered, Hayden's (1997) aggrandizer model would be supported.
But, when a full occupation history of Housepit 7 is examined, the early development of
socioeconomic complexity and it stability over time are not suggested.
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This research demonstrates that the history of Housepit 7 and the Keatley Creek
site is more compHcated than originally thought. This is supported by other analyses,
such as the recent examination of Housepit 7 faunal remains by Bums (2004). Her study
revealed that while the initial house occupations (Early HP 7) were dominated by a
narrow diet focused largely on pink salmon, the pattern gave way to the greater use of big
game over time so that mammals became the primary dietary focus in the last rim
occupation phase (Rim 4) of Housepit 7. Besides the faunal data, there is also evidence
for a marked increase in the use of plant resources late in Housepit 7 that may have
coincided with drought conditions, as suggested by increased fire firequencies across the
Plateau (Hallett et al. 2003; Prentiss et al. 2004). In sum, this thesis research and other
data sets lend support to the alternative evolutionary model of aggregated village
development proposed by Prentiss et al. (2004).
Note that this study has been based on data derived fi-om a single housepit at
Keatley Creek, and therefore, additional investigations at other housepit and village sites
in the area would contribute greatly to our understanding of regional socioeconomics.
With additional inquiry, further scrutiny of both models assessed in this research could be
achieved, and only benefit our understanding of Mid-Fraser and Canadian Plateau
prehistory. Indeed, while this research has supported the contention that socioeconomic
complexity arose late at the Keatley Creek site the nuances of the evolutionary model
(Prentiss et al. 2004) could be better demonstrated. Perhaps additional data sets and high
resolution tests can some day speak to the finer points of the evolutionary model or at
least provide additional lines of supporting evidence. For example, extending the lithic
analyses employed in this research to several different sized housepits at Keatley Creek
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or those of other large housepit sites could potentially substantiate or refute the patterns
of social and economic change suggested by the Housepit 7 lithic data.
Despite the inability of this study to address the intricacies of the evolutionary
model, it does lend support to a new depiction of prehistoric life and the rise of complex
hunter-gatherers at the Keatley Creek site. Housepit 7 lithic data suggest social and
economic lifeways best described from an evolutionary perspective. That is, complexity
did not appear early in the occupational sequence of the house and remain fixed. Rather,
it appeared slowly as cultural adaptations responded to changing environmental
conditions across the Canadian Plateau, particularly drought. Adaptations that initially
arose under drought provided the basis upon which new cultural mechanisms could be
built once climatic conditions cycled back to those earlier patterns.
hi the final analysis, the picture presented by Housepit 7 and the Keatley Creek
site was not carved into stone early in time, shaped by and for the benefit of powerful
individuals and households, with little or no subsequent alteration. Instead, it is a
painting of life where colors ran and bled to form shapes similar, yet altogether different
from those of the original image. While conditions at Keatley Creek may have
eventually provided individuals and households ample opportunities to benefit
themselves, display their high status, and ultimately form the complex society described
by Hayden (1997), the evolutionary model (Prentiss et al. 2004) holds that the "Keatley
canvas" only accepted the strokes of their brush during the second site aggregation after
the "primer" of the first had been applied. With this foundation in place a picture was
created that may have retained its familiar base coat, but was otherwise flooded with all
manner of color and complexity.
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APPENDIX: RAWDATA
Raw counts of Housepit 7 lithic tools, organizational classification.
Riml,
Rim 3
Early
Rim2,
SHP3
&
Rim 4
Total
HP 7
&
SHP4
SHPl
Expedient
28
12
77
98
132
347
Strategy
Biface
4
3
19
28
111
57
Strategy
Portable
1
4
15
Long-Use
7
23
50
Strategy
Ground
0
0
0
Stone
2
2
Strategy
Blade
3
1
4
29
7
14
Strategy
Abrader
0
3
6
1
2
12
Strategy
40
17
112
152
232
Total
553
Percentage frequencies of Housepit 7 lithic tools, organizational
classification.
Rim 1,
Rim 3
Early
Rim2,
SHP3
&
Rim 4
&
HP 7
SHP4
SHPl
Expedient
68.75
64.47
70.59
70
56.9
Strategy
Biface
16.96
18.42
24.56
10
17.65
Strategy
Portable
6.25
9.87
9.91
5.88
10
Long-Use
Strategy
Ground
1.79
1.32
0
0
0
Stone
Strategy
Blade
6.03
4.6
3.57
5.88
7.5
Strategy
Abrader
2.6
2.68
1.32
2.5
0
Strategy
100
100
100
100
100
Total
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Raw counts of Housepit 7 lithic tools, functional classification.
Riml,
Rim 3
Early
Rim2,
SHP3
&
Rim4
&
HP 7
SHP 4
SHP 1
Hunting and
12
31
3
45
92
Butchering
Hideworking
2
8
23
and Basketry
42
51
(light duty)
Woodworking
16
12
42
41
70
(heavy duty)
Total
17
36
96
128
213

Total

183
126
181
490

Percentage frequencies of Housepit 7 lithic tools, functional
classification.
Rim 1,
Rim3
Early
Rim2,
SHP 3
&
Rim 4
HP 7
&
SHP 4
SHPl
Hunting and
17.65
33.33
32.29
35.16
43.2
Butchering
Hideworking
11.76
22.22
23.96
and Basketry
32.81
23.94
(light duty)
Woodworking
44.45
43.75
70.59
32.03
32.86
(heavy duty)
100
100
100
100
100
Total
Raw counts of Housepit 7 general lithic raw materials from debitage
and tools.
Rim 1,
Rim 3
Rim2,
Early
Rim 4
Total
SHP 3
&
&
HP 7
SHP 4
SHPl
256
788
190
194
52
96
Jasperoid
152
408
84
110
42
20
Pisolite
19
60
19
11
9
2
Vitric Tuff
142
42
17
38
39
6
Chalcedony
177
47
52
69
7
2
Quartzite
521
1575
370
431
171
82
Total
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Percentage frequencies of Housepit 7 general lithic raw materials from
debitage and tools.
Riml,
Rim 3
Early
Rim2,
SHP 3
&
Rim 4
HP 7
&
SHP 4
SHPl
Jasperoid
63.41
56.14
51.36
45.01
49.14
24.56
22.7
Pisolite
24.39
29.17
25.52
2.44
5.27
2.97
Vitric Tuff
3.65
4.41
Chalcedony
7.32
9.94
10.27
9.05
8.06
4.09
12.7
2.44
9.98
Quartzite
16.01
100
100
Total
100
100
100
Raw counts of Housepit 7 prestige-associated lithic raw materials from
debitage and tools.
Rim 1,
Rim3
Early
Rim2,
SHP 3
&
Rim 4
HP 7
&
SHP 4
SHPl
Nephrite
0
1
Steatite
0
0
0
Obsidian
14
Total
20
Percentage frequencies of Housepit 7 prestige-associated lithic raw materials
from debitage and tools.
Rim 1,
Rim 3
Early
Rim2,
SHP 3
&
Rim 4
Total
HP 7
&
SHP 4
SHPl
33.34
0
15.39
100
100
Nephrite
0
0
0
33.33
30
26.92
0
Steatite
0
0
33.33
70
57.69
0
Obsidian
0
100
100
100
100
100
Total
Percentage frequencies of total Housepit 7 prestige-associated lithic raw
materials from debitage and tools.
Rim 1,
Rim 3
Early
Rim2,
Rim 4
Total
&
SHP 3
&
HP 7
SHP 4
SHPl
Nephrite,
76.92
11.54
100
7.69
0
3.85
Steatite, &
Obsidian
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Stone Bead
Ornament
Pipe
Fragment or
Bowl
Groundstone
Maul
Adze
Ornamental
Ground
Nephrite
Miscellaneous
Groundstone
Total

ithic prestige items
Rim 1,
Early
Rim2,
SHP3
&
HP 7
SHPl
0
0
0
0
0
0

Rim 3
&
SHP4

Rim 4

Total

0
0

3
1

3
1

0

0

0

1

2

0

0

0

1

0

0

0

0

1

0

1

0

0

0

0

0

0

1

0

0

MM#

1

0

1

3

6

11

Rim 4

Total

50
16.67

27.28
9.09

33.33

27.27

0

9.09

0

9.09

0

9.09

0

9.09

100

100

Percentage frequencies of Housepit 7 lithic prestige items.
Riml,
Rim 3
Early
Rim2,
SHP3
&
&
HP 7
SHP4
SHPl
0
0
0
0
Stone Bead
0
Ornament
0
0
0
Pipe
0
0
0
33.33
Fragment or
Bowl
Groundstone
33.33
0
0
0
Maul
0
33.34
0
0
Adze
Ornamental
100
0
0
0
Ground
Nephrite
Miscellaneous
100
0
0
0
Groundstone
100
100
0
100
Total
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